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JI. A. HBAHOB h H. JI. KOCCOBHM 
O pa6oTe accHMHjimiHOHHoro annapaTa ApeeecHbix nopoA 

II 

C 3 pwcyHKaMH 
(nojiyqeHO 10.XII; 1931). 

HacToaman CTaTbH aBJiaeTCH npo^o^^eHHeM h pa 3 BHTneM HanenaTaHHoft 
yxce b 3tom xcypHajie HameH cTaTbH „0 pa6oie accHMHAHUHOHHoro annapaTa 
pa3JinnHbix ApeBecHbix nopoA: I. CocHa“ ()KypH. PyccK. Bot. 06m. T. 15 JS6 3 
1930). 3aAaBinHCb i^ejibio nepeHCC/ieAOBaTb Bonpoc o cneiunJwqecKHX pa3- 
jinqHHX accHMHjnmHH pa3jinqHbix ApeBecHbix nopoA c to^kh 3peHHH hx CBe- 
toaio6hh h TeHeBbiHOCJiHBOCTH, Mbi ocTaHOBHjmcb npexcAe Bcero Ha HCCJieAO- 
BaHHH pa6oTbi accHMHjiHUHOHHoro annapaTa Han6oJiee pacnpocTpaHeHHoS 
y Hac nopo^bi — cochh, Ha KOTopon ObiJia Bbipa6oTaHa h caMaa MeTOAHKa 
HCCjieAOBaHHH. B AajibHenuieM Mbi o6paTHJincb k H3yqeHHio Apyrnx Hando^ee 
pacnpocTpaHeHHbix y Hac xbohhhx ApeBecHbix nopoA. B TeneHne jieTa 
1928-29 rr. obuiH H3yqeHbi eAb h nnxTa, KaK nopoAbi TeHeBbiHoc/iHBbie, 
b npoTHBOBec CBeTCJiio6HBofi cocHe, h jiHCTBeHHHua, Kan eme 6o;iee 
CBeTo/nodHBan, a no HeKOTopbiM ceoncTBaM jincTa npH6;iH)KatomaHCH k jmcTBeH- 
hhm. 9th Hcc^eAOBaHHH H3/io>KeHbi b I rjiaBe. JleTOM 1930 iy 6buia npo- 
Be^eHa pa6oTa c a hct ae hh u m-h ApeBecHbiMH nopoAaMH, onncaHne koto 
pbix cocTaBHT coAepacaHHe II iviaBbi HacToamen CTaTbH. 

B ony6jiHKOBaHHoft cfaTbe o cocHe 6 hiJio noKa3aHO, hto a^ih xapaKTepn- 
cthkh paOoTbi accHMHJiflunoHHoro annapaTa b 3aBHCHiviocTH ot yc/ioBHH ocBe- 
meHHa Heo6xoAHMo H3ynaTb OTAeAbHO pa6oTy cbctoboh h TeHeBOH xboh. 
CpaBHHBan accHMHJiauHOHHyio cnocoOHOCTb cbctoboh h TeHeBOH xboh npn 3 
pe3Ko pa3JiHHHbix cTyneHnx ocBemeHHH, Mbi Hainan, hto npn cjiaOoM ocBemeHHH 
„30Hbi OTMHpaHHn w 6o./iee BbicoKoft accHMHjmuHOHHOH cnoco6HocTbio o6;iaAaeT 
TeHeBan xboh, — Hao6opoT, Ha npaMOM co^iHenHOM CBeTy 3HeprnqHee bcchmh- 
jinpyeT cBeTOBan. B cnjiy stoto b Aa^bHenuinx Harniix onbiTax no H3yneHHio 
accHMH^HUHOHHOH cnoco6HocTH ApeBecHbix nopoA Mbi 6pann TeHeByio xboio 
hah ahct aah onpeAe^eHHH MHHHMajibHoro ocBemeHHH, Heo6xoAHMoro aah 
Hanajia npeBbimeHHa accHMHJiauHH HaA AbixaHHeM, o cnoco6HocTH ace AHcra 
Hcnojib30BaTb MaKCHMajibHbiH CBeT cyAHJiH no pa6oTe CBeTOBoro jiHCTa. Bbiac- 

HHB Ha COCHe pa3JIHHHe aCCHMHJIHUHOHHOH Cn 0 C 06 H 0 CTH TeHeBOTO H CBeTOBOTO 
jiHCTa Ha pa3Hbix cTyneHax ocBemeHHH, Mbi yace He ocTaHaBAHBaAHCb cneunajibiio 
Ha stom Bonpoce npn H3yqeHHH Apyrnx ApcBecHbix nopoA. B3 hb OAny Kaxyio - 

JIH 60 nopOAy 3a eAHHHUy cpaBHeHHH (AAH XBOHHbIX — COCHy, AAH AHCTBeHHbIX— 
6epe3y), conocTaBAeHHeM c Hen onpeAeAHAH accHMHAHUHOHHyio cnoco6HOCTb 
Apyrnx nopoA. XUa stoto b KaacAOM abhhom onbiTe jihct H3yqaeMOH nopoAbi 
HCnbITbIBaJICH OAHOBpeMeHHO C JIHCTOM nopoAbi, npHHHTOH 3a eAHHHUy. TaK 
KaK ecTecTBeHHbie ycAOBHa onbiTOB b pa3/[HHHbie ahh 6biAH HeoAHHaKOBbi, 
Mbi CHHTaJIH B03M0XCHbIM CpaBHHBaTb a6C0JII0THbie aCCHMHJIHUHOHHbie Be^HMHHbl 

jiHuib b npeAejiax KancAoro AaHHoro onbiTa. fljin cpaBHeHHH xce pe 3 y^bTaTOB 

OnblTOB, npOBeAeilHblX B pa3^HHHbie AHH, Mbi n0/Ib30BaAHCb COOTHOUieHHHMH 
aCCHMHJIHUHOHHbIX Be.THHHH. CpeAHee COOTHOUieHHe aCCHMKJIHUHOHHbIX BeAHHKH 

1 * 
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pnAa onbiTOB, npoBej 3 ,eHHbix npn onpeAe/ieHHOM ocBemeHHH, xapaKTepH30Bajio 
accHMH/iBUHOHHyio cnoco6HOCTb Hcc^e;iyeMOH nopoAbi Ha ashhoh CTyneHH 
ocBemeHHH. 

3t 0 o6CTOHTe;ibCTBO MbI nOAHepKHBaeM BBHiiy Toro, HTO o6bIHHO aBTOpbl, 

npHMeHHBuiHe coBpeMeHHbie Meio^bi Hcc/ieAoeaHHH, JIioHAeropA (Lunde- 
gardh 1921, 1924), Cto Jib(j)e JibT (Stalfelt 1921, 1924), HoraHCOH (Iohans- 
son, 1926), CTpOHJIH KpHBbie aCCHMH./ISIU l HH B 3aBHCHMOCTH OT CBeTa Ha OCHOBa- 
HHH adCOAIOTHbIX UH(})p OTAeAbHbIX OnbiTOB. Me>KAy TeM, OnbITbl npOBOAHJIHCb 
HMH B pa3JIHHHbie AHH H HaCbl, CAeAOBaTeJIbHO JIpH pa3JIHHHbIX BHeuiHHX, 
a 3HaTOT H BHyTpeHHHX yCAOBHHX aCCHMHJIHUHH. 

AccHMH^^uHOHHyio cnocodHocrb xaxcAOH ApeBecHoft nopoAbi Mbi onpeAeyifljiH 
npn CAeAyiomHx 3 CTyneHax ocBemeHHn: 

1) Ha npHMOM coJiHenHOM CBeTy (100%)> 

2) Ha pacceaHHOM CBeTy npn cn^ooib od^iannoM Hede (ok. 30°/ o ), 

3) Ha pa3JiHHHbix paccTOHHHHx ot 3./ieKTpHqecKOH jiaMnbi b 50 cb. 

FIOCJieAHHH, HCKyCCTBeHHblH HCTOqHHK OCBeu^eHHH, 6bIA B3HT HBMH, KaK dOJiee 
nOCl OBHHblH RJin OnpeAOJieHHH MHHHMaJIbHOTO CBeTa, npH KOTOpOM aCCHMHJIH- 
ii,hh TO/ibKO HaqBHaeT noKpbiBaTb AbixaHne („KOMneHcauHOHHbiH nyHKT u ). Bee 
onbiTbi, 3a HCKJiioqeHHeM HeMHornx, o KOTopbix HHace ynoMHHyTo, npoBOAHAHCb 
Ha onbiraoM yqacTKe KadnHeTa aHaTOMHH h (})H3HO.aorHH pacTeHHH b napne 
JlecoTexHHqecKOH aKaAOMHH (JITA). lloApodHoe onncaHne mctoahkh h ycjio- 
bhh nocTaHOBKH onbiTOB, a T3K>Ke cnocodoB nepecneTa BejinqHH accHMH- 
/IHU.HH A3HO B onyd/IHKOBaHHOH CTaTbG O COCHe. 


rjiaea I. Acchmhjihuhh xbohhmx ApeeecHbix nopOA 

B onbiTax c xbomhumh Mbi no;ib30Ba;iHCb odbiqHo nponiJioroAHeH XBoefi 
0AH0B03paCTHbIX (15 — 17 Jl.) AepeBbeB H3 nHTOMHHKa KOHTpOAbHOH CeMeHHOft 
CTaHUHH b napKe JITA. 

CaMaa 3aAaqa Hama, — H3yqHTb pa3AHHHH accHMHAHHHOHHoft cnocodHOCTH 
ApeBecHbix nopOA b ^bhchmocth ot CBeTa, h CAeAOBaTejibHO, HeodxoAHMOCTb 
CTaBHTb OAHOBpeMeHHO BeTKH pa3AHHHbIX AepeBbeB B OAHHaKOBbie yCAOBHH 
ocBemeHHH, — zenana HemsdeHCHOH padoTy co cpeeaHHbiMH noderaMH. BeTKH 
cpe3ajiHCb BcerAa noA boaoh, HenocpeACTBeHHO nepeA onbiTOM h Ha BpeMH 
onbiTa noMem;aAHCb cpe30M b BOAy b MajieHbKHX npodnpoqKax. 3HaqeHHe rjih 
aCCHMHAHUHH Cpe3aHHH BeTKH H ASMH efl BOAbI dbl/lO CHaqaJia BbIHCHeHO HaMH 
Ha cocHe 1 . B ycAOBHHx djiaronpHHTHoro boahoto peacHMa cpe3aHHbie noderH 
cochh accHMHjiHpoBaAH HapaBHe c Hecpe33HHbiMH: 3To Had^ioAajiocb a ance 
Ha BeTKe cochh, cpe3aHHon b B03Ayxe h He noAyqaBineft BOAy BTeqeHHe 
onbiTa, ecjiH OHa mjia b onbiT TOTqac ace nocne cpe3aHHH (qepe3 3 mhh.). OAHano, 
qeM dOAbme BpeMeHH npoxoAHT ot MOMeHTa cpe3aHHH ao Hana^a onbiTa h qeM 
MeHee d;iaronpHHTHbi yc/iOBHH boahoto peacHMa, TeM pe3qe cKa3biBaeTcn Ha 
aCCHMHJIHAHH d/iaronpHHTHOe BJIHHHHe BOAbI. 

CpOK, HeodxOAHMblH AJIH C03AaHHH OnTHMaAbHbIX yCJIOBHH BJiaHCHOCTH, dblJI 
BbincHeH Ha cocHe, b psiAe onbiTOB npn HCKyccTBeHHOM ocBemeHHH. OnbiTbi 
CT3BHAHCb B 3HMHeft JiadopaTOpHH Ha paCCTOHHHH 40 CM OT „Nitra“ JiaMnbI 
b3000 MeTpo-CBeneft, KpoMe 1-h cepHH, npoBeAeHHOft npn AaMne b 4000 MeTpo- 
CBenen. BeTKH cochh cpesa^HCb, KaK odbmHo, noA boaoh, bo Bcex onbiTax 
OAHOBpeMeHHO, HTOdbl HCKJIIOqHTb BJIHHHHe Ha aCCHMHAHUHIO pa3JIHHHOrO COCTO- 
hhhh xboh b 3aBHCHMOCTH ot MOMeHTa cpe3aHHH. 3aTeM ohh, norpyHceHHbie 
HHHCHHM KOHUOM B BOAy, nOMeiH,aAHCb. BO BJia^KHyK) KaMepy -Ha paCCeHHHblH 
ceeT Ha OKHe b AadopaTopHH h nycKajincb b onbiT nepe3 pa3JinqHbie npoMe- 
HcyTKH BpeMeHH. TeMnepaTypa BTeneHHe onbiTOB b KOJidax noAAep)KHBaAacb 
OAHa h Ta nee — okojio 21—22° — npn noMomn noAHBKH hx xoaoahoAe boao- 
npOBOAHOH BOAOH. FIpOAOAHCHTeAbHOCTb KBACAOrO OnbiTa 15 MHH. 

1 )KypH. Py^cK. 6 ot. o6m. t. 15, JSfe 3 (1930), Ta6ji. 3, CTp. 211. 
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IlepBaH cepnn onbiTOB npnuiAacb Ha cyxoe BpeMH h, KaK bhaho H 3 uncjipoBbix 
AaHHbix (cm. Tadji. 1 on. 28. VI), accHMHAHUHH, 6yjxymi He3HanHTeAbHofl nocAe 
o^Horo naca npe6biBaHHn BeTKH bo BAaxcHon aTM0C(j)epe, nocTeneHHb B03pa- 
CTajia no Mepe yAAHHeHHH 3 toto cpona, AOCTHrayB nepe3 3 naca Han6oJibineft 
BeJIHHHHbl. 

TABJIHUA l 


BjIHflHHe B p e M e H H Bblflep)KHBaHHfl BeTKH BO B A a >K H 0 H aTMOC(J)epe 

Ha accHMHjiHUHK). CocHa 



cepnsi. — Ao AOMAeft 

11 cepHH. — nocjie AO)KAeH 

Mhcao 

BpeM« 

Koa. norji. C0 2 

Mhcao 

BpeMH 

Koa. noni. CO a 

H 

BbIAep>KHB. 

B MZ Ha 1 2 

H 

BblAOpSKHB. 

B MZ Ha 1 z 

BO BJia>KH. 

BO BJia)KH. 

Mecsm 

aTMOc^ep^ 

CB. Beca XBOH 

Mecsm 

aTMoccjjepe 

CB. Beca XBOH 

-192? r. 

28. VI 

1 q. 

0,56 

7.VII 

5 q. 

1.40 


2 . 

0,78 


6 . 

l/>5 

9 

3 . • 

1,22 


8 . 

1.56 





20 . 

1.20 





24 . 

1.27 

I. VII 

3 . 

1,60 


48 . 

i 1.68 

n 


9. VII 

Henocp. 

! 1.76 





cpe3. 

! 1.62 





2 q. 





8 » 

; i.8o 





4 . 

i 1.55 


Ho b nepHOA nocjie oneHb SoAbinnx aokach xboh cochh accHMHJinpoBa/ia 
OAHHaKOBO, He3aBHCHM0 ot cpona npe6biBaHHH bo BJiaxcHon aTMOC(f)epe, Hann- 
Han ot 5 nacoB h ao2 cyTOK (on. 7.VII). ,Ha>Ke nenocpeACTBeHHO cpesamian ne- 
peA onbiTOM BeiKa no HHTeHCHBHOCTH accHMHAHUHH He ycTynaJia BeTnaM, Bbi- 
AepxcaHHbiM b boac bo B.iaxcHon aTMOc^epe BTeneHne HecKOAbKnx nacoB 
(on. 9. VII). TaKHM o6pa30M, b onenb cyxne nepHOAw A«/ih HOJiyqeHHH oSbinHbix 
accHMH^nuHOHbix Be^HMHH CAeAyeT npeABapnTejibHo BbiAepxcHBaTb MaTepnaA 
bo BJiaxcHOH aTMoc(})epe He MeHee 3 nacoB. 

Ecah c cochoh, b cnjiy ee KcepoMop(j)H3Ma, npn H3BecTHbix ycAOBnnx mo}kho 
6mao pa6oTaTb co cpe3aHHbiMH Aaxce 6e3 boam BeTKaMH, He onacaacb cHHnce- 
HHH aCCHMHAHUHH, TO paSoTa C APyBHMH XBOHHblMH TpeSOBaAa B 3T0M OTHO- 

rneHHH 6 oAbuien octopohchocth. X(ah BbincHeHnn stoto Bonpoca 6hah npoBe- 
ACHhl OpneHTHpOBOHHbie OnbITbl C ejlhtO Ii AHCTBeHHHU,eH. 

BjIHHHHe Cpe3aHHH BeTKH Ha aCCHMHAHUHK) 

OnbiTbi npoBOAHAHCb c OAHOAeTHen xBoeft e a n Ha KD3 otkputoh CTopoHe 
eAOBoro Haca>KACHHH, Ha tom xce AepeBe, c KOToporo h b AaJibHeniHHX onu- 
Tax opaAacb xboh. Ko BpeMeHH onbiTOB (cepeAHHa aBrycTa) OAHOAeTHHH xbo sl 
6biAa yxce BnoAHe pa3BHTa. B nax^AOM onbiTe cpaBHHBaAacb oAHOBpeMeHHO npH 
OAHHaKOBblX yCAOBHHX OCBemeHHH aCCHMHAHUHH eAH Ha: 

1) HCCpe33HH0H BeTKe (MeTOAHKy CM. 1. c., CTp. 211), 

2) cpe3aHH0H noA boaoh h ao Koeua onbiTa noAyqaBuien bo Ay h 

3) cpe3aHHon 6e3 boah h coBceM He noAyqaBmen BOAy BeTKe. 
-rio6ern cpe3aAHCb 3a 15 — 20 mhh. ao HanaAa onbiTa. Flo oKOHqanHHKaxc- 

Aoro onbiTa BHOBb onpeACAHAacb accHMHAHunn Hecpe3aHHon BeTKH b ueAnx 
KOHTPOAH MeTOAHKH. KaK BHAHO H3 Ta6A. 2, B On. 12.VIII 05e Cpe3aHHbie 
BeTKH He TOAbKO H3 OTCTaiOT, HO aCCHMHAHpyiOT Aa>Ke HeCKOAbKO HHTeHCHBHee 

HecpesaHHOii. 1 B on. 13.VIII pe3yAbTaTbi Ka>KyTcn Ha nepBbiH b3tajia HeCKOAbKO 

j Bo3mo)kho, hto npn stom HrpaeT po.Tb BpeMeHHoe yjiyquieHHe B0A0CHa6>KeHHsi xboh, BCAeA- 
dBHe ycTpaHeHHq HaTsmeHHH boahmx HHTeii npH nepepe3Ke (I wan off L. A. 1925). 
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CTpaHHbIMH: BCe TpH BeTKH aCCHMHJIHpyiOT pa3HO. 06'bHCHHeTCH 3T0, nOBHAH* 
MOMy, c^eAyfomHM o6pa30M: 6e3o6;iaqHbiH c yTpa, acapKHft, cyxon AeHb, BpeMJi 
onbiTa— 14 q., cpe3aHbi BeTKH 3a 20 mhh. ao Haqa^a onbiTa,—npn t3khx yc;ro- 
bhhx cpe 3 aHHan b B03Ayxe h He nojiynaiomaH boah BeTKa, Tepnn bo Ay, ecTe- 
CTBeHHO, CHHxcaeT accKMHJiHUHio, a cpe3aHHan noA boaoh h Morymaa BcacbiBaTb 
BOAy b TeqeHne 20 mhh. ao onbiTa h 10 mhh. BTeneHne onbiTa, accHMiuinpyeT 
Aaa<e HecKOJibKO HHTeHCHBHee Hecpe3aHHOH. 3 thmh He6jiaronpnaTHbiMH a^ih 
aCCHMHJIHUHH yC.7IOBHflMH oS'bHCHHeTCH H 06 mee nOHHHCeHHe aCCHMHJIHUHOHHhlX 
Be^H^HH b on. 13.VIII no cpaBHeHHio c on. 12.VIII, HecMOTpa Ha 6o^ee 
HHTeHCHBHoe ocBemeHHe. 1 HHTepecHO npoc/ieAHTb xoa accHMHJiauHH b TeneHne 
12. H 13.VIII Ha HeCpe33HHOH BeTKe B 3aBHCHMOCTH OT KO^eSaHHfi BHeiHHHX 
yc^OBHH, npoBepnn BMecTe c TeM npaBHJibHOCTb mctoahkh. 12.VIII c cnjibHbiM 
naAeHneM ocBemeHHa (c 1,37 ao 0,46) h TeMnepaTypbi pe3KO CHH3Hjiacb h 
aCCHMHJIHUHH; B On. 13.VI1I npH nOHTH nOJIHOM nOCTOHHCTBe BHeiHHHX yc/io- 
bhh Hecpe3aHHan BeTKa coxpaHneT OAHy h Ty nee BejiHHHHy 3 cchmh jihuhh, 
noATBepncAan TeM caMbiM npaBHJibHOCTb mctoahkh. KpoMe toto, h3mh 6li;i 
npoBeAeH onbiT c jiHCTBeHH h u e h Ha 103 eropone jiHCTBeHHHHHOH nocaAKH 
16—18 ji. B 3tom onbue, npoBeAeHHOM no toh me cxeMe, hto h c e^bio, o6e 
cpe3aHHbie BeTKH accHMHJiHpyiOT HapaBHe c Hecpe3aHHOH (uncjipbi OAHoro no- 
pHAKa). 3Aecb HHTepeceH xoa accHMHjiauHH jincTBeHHHubi b 33bhchmocth ot 
CB eTa npn Bcex nponnx HeH3MeHHBinHxcn ycjioBHax. FlepBbin onbiT c Hecpe3aH- 
hoh BeTKon 6bi^ npoBeAen npn noqTH o6^anHOM He6e, npn c;ia6oM ocBemeHHH 
(0,46); HenocpPACTBeHHo BCJieA 3a TeM npoBeAeH Ha toh ace BeTKe 2-h onbiT 
npn pe3KO H3MeHHBiHHxcn ycjiOBHHx ocBemeHHH, — npenMymecTBeHHo Ha npn- 
mom cojiHenHOM cBeTy. C noBbiuieHneM ocBemeHHH h TeMnepaTypbi pe3K0 bo3- 
pOCJia H aCCHMHAHUHH. 

TaKHM o6pa30M, y ejin h jiHCTBeHHHUbi, tsk nee KaK y cochu, npn yc/io- 
bhh SjiaronpHHTHoro a^ih accn mhjihuhh BOAHoro pexcHMa, cpe3aHHe bptkh 3 a 
15—20 mhh. ao Hana/ia onbiTa He CKa3biBaeTcn Ha ee accnMHJinuHH. B yc./io- 
bhhx MeHee 6;iaronpHHTHoro boahoto peatHMa HeoSxoAHMO o6ecnenHTb Beray 
BOAOH. npn 3T0M HHTepeCHO 6bIJIO BbIHCHHTb, HMeeT JIE 3Ha i ieHHe Cpe3aHHe BeTKH 
noA boaoh. OnbiTHbiM MaTepna;iOM cjiy>KKJia nnxTa. 06a onbiTa npoBeAeHbi 
Ha npnMOM cojiHeMHOM CBeTy, b >KapKHe cyxne ahh npn t 22—25° C, — b yc^o- 

BHHX, KOTAa BJIHHHHe BOAbI MOIVIO OKa3aTbCH Han 60 Jiee pe3KO. KaK BHAHO H3 
HH>Kec^eAyioiii,eH Ta6.7iHii.bi, b o6ohx onbiTax BeTKa, cpe3aHHaa b B03Ayxe, 6e3 


Mecnn 

H 

qnc^o 

OnbITHblH 

Maiepna^ 

BpeMH onbiTa 

KoAHq. norAom. 
C0 9 b mi pac^i. 

na 1 z 

CooTHOin. 

aCCHMHA. 

EeAHqnH. 
Cpe3aHH. b 
BOA e = 1 

1929 r. 

n H x t a 





25.V 

a) cpe3. b EOAe 

10h V — 10h 11' 

2.00 




b) „ 6e3 BOAW 

10 h O' — 10 h 10' 


- 1.34 

1 :0,67 

27.V 

a) cpe3. b EOAe 

10 h 28' — 10 h 38' 

2.28 




b) „ 6e3 BOAbi 

lG h 27' — 10h 37' 


• 0.86 

1 :0,37 


BOAbi, accHMHjiHpoBajia c;ia6ee. C/ieAyeT TaKH<e oTMeTHTb, hto BeiKa, cpe3aH- 
Han noA boaoh, b onbiTe, npoBeAeHHOM qepe3 1 nac noc Jie cpe3aHHH, accHMH- 
jinpoBa.^ia HapaBHe c bctkoh b onbiTe, npoBPAeHHOM qepe3 l / 2 naca, b npora- 
BonojioaaiocTb cpe3aHHOH b B03Ayxe BeTi.e, CHH3HBineH accHMHJinuHio. CjieAOBa- 
Te^bHo, HecoMHeHHO cpe3aHHe noA boaoh HMeeT noJio>KHTe^bHoe 3HaneHHe juin 
accHMHAHUHH. B CHJiy 3Toro Mbi BcerA^ npHMeHHAH 3tot cnoco6 cpe3aHHH 


1 MmeHCHBHOCTb ocBemeHHa H3Mep^iJiacb npn nOMomn Tpy6qaioro (J)OTOMeTpa npot}). H b a- 
HOBa n Bbipa>KeHa b 6 yH3eBOP.CKnx euHHHuax. 
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h oSecneqHBajiH BeTKy boaoh ao KOHua onbiTa, conpaman BMecTe c TeM ao mhhh- 
MyMa BpeMH ot MOMeHTa cpe3aHHH ao Haqajia onbiTa. TaKHM o6pa30M, KaK 
y cochh, TaK h y Apyrwx xbohhhx, npn coSjiioAeHHH H3Be- 
cthhx ycjioBHH, pa6oTa Hacpe3aHHbix BeTKax BnojiHe bo3- 
MO)KHa 6e3 cymecTBeHHOro OTKjiOHeHHH ot b e ji h h h h accn- 
MHJiaijHH, o 6 bi q h bi x a Jin Hecpe3aHHbix nofieroB. 

AccHMHJiauHOHHaH cnocoSHOCTb ejiH (Picea excelsa Link). 

OcTaHOBHMCH npexcAe Bcero Ha accHMHJinuHOHHOH cnoco6HOCTH cbctoboh 
e^H Ha npHMOM cojmeqHOM CBeTy. npoBeAeHHbie b 1928 h 1929 rr. onbiTbi 
c XBoen npomjioroAHero pa3BHTHH noKa3biBaiOT, hto CBeioBan ejib no HHTeH- 
chbhocth accHMH^auHH 3HaqHTe;ibHO ycTynaeT cocHe (cm. npnjio>KeHHe Ta6ji. JNe 1). 
Ecjih KOJiHnecTBa C0 2 , non/iomeHHbie b k3>kaom ashhom onbiTe ejibio h cochoh, 
Bbipa3HTb b bhao oTHomeHHH, b3hb cocHy 3a eAHHHixy, h AaJiee B3HTb cpeAHee 
H3 3thx OTHomeHHH, to nojiyqHM H3 8 onbiTOB 1928 r. cpeAHee OTHomeHHe 
1:0,47 h coBepmeHHO tot xce peayjibTaT b cpeAHeM H3 8 onbiTOB 1929 r. 
(1:0,45). TaKHM o6pa30M, Ha npHMOM cojiHequoM CBeTy 3 He pm h 
accHMHjiH uhh e ji h BABoe c ji a 6 e e, qeM y cochm. 

noAoSHbin pe3y;ibTaT nojiyqHJin JIioSHMeHKO (1910) h CTOJib(})ejibT 
(1921), c TeM jiHuib pa3JiHHHeM, hto no JIio6HMeHKO cocHa nojiyqaeT nepe- 
Bec HaA ejibio TOJibKo npn TeMnepaType 25° h bhu le, TorAa Kan Mbi Ha6;noAajiH 
ero b HHTepBaJie 18—25°. % 

Tan KaK H3BecTHO, hto ejib 6ojiee, qeM cocHa, TpeSoBaTejibHa k BJiare, to 
b 3tom oScTOHTejibCTBe moxcho 6biJio 6bi npeAnojioxcnTb npHHHHy ee 6ojiee hh3- 
KOH aCCHMHJIHIJHOHHOS CBOCOOhOCTH. OAHaKO HaniH onbiTbi npHIHJlHCb Ha JieTO 
1928 r., BbiAaiomeecn oSHJineM BbinaAaBuiHx ocaAKOB, TaK hto c 3toh CTopoHbi 
HecoMHeHHO yc;iOBHH 6mjih onTHMa^bHbi. Bojiee BepoHTHo Apyroe npeAnoJionce- 
Hne, o bjihhhhh pa3JiH4HH b ycTbHHHOM annapaTe cocHbi h ejiH. BjiaroAapn 
6ojibmen hoabhhchocth, ycTbnua ejiH b onbiTax Ha cojiHU,e npn hhhtohchom 
CHHJKeHHH BJiaMCHOCTH, BepOHTHO, yCneBaJIH npHKpbIBaTbCH. 

KocBeHHbiM yK33 jH neM Ha 3to c/iyxcaT, Hanp., onbiTbi HoraHCOHa, 
(1926), KOTopbin Harney hto Ha CHJibHOM CBeTy h npH bhcokoh TeMne¬ 
paType accHMHjinuHH 6biCTpo naAajia y TeHeBoro nanopoTHHKa {Dryopteris 
austriaca) BTeneHne nepBbix 10-15 mhh. onbiTa, TorAa KaK CBeTOBue nanopoT- 
hhkh ( Dryopteris spinuiosa h ocoOeHHO Eupteris aquilina) MaJio CHHxcajiH accn- 
MHJ1HUHIO 3a TOT >Ke CpOKJ npH 3TOM HoraHCOH yKa3bIBaeT, HTO CHHHCeHHe 
aCCHMHJIHUHH HAOT napaJIJieJIbHO 3aKpbIBaHHIO yCTbHHHblX OTBepCTHH. TaKOe xce 
3 aKpbiBaHne ycTbHHHbix OTBepcTHH y ejiH TeM 6ojiee BepoHTHo, hto CTOJib- 
(JjejibT (1927) yKa 3 HBaeT Ha qpe3BbiqaHHo 6bicTpyio peaimnio ycTbnqHoro 
annapaTa ejiH, H3MepneMyio cenyHAaMH. KpoMe Toro, xboh ejiH HMeeT ropa3o,o 
MeHbuie ycTbnu no cpaBHeHHio c cochoh. Ha 1 mm z noBepxHocTH y cbctoboh 
xboh e«/iH npnxoAHTCH Bcero jiHiHb 28 ycTbHU, y cochm 71; paccTOHHHe MexcAy 
pHAaMH ycTbnu y cocHbi = 6<j., TorAa KaK y ejiH oho = 8[j.. KpoMe ycTbnu, 
no AaHHbiM CT^b(j)e^bTa (1921, CTp. 279) CBeTOBaa xboh ejiH coAepxcHT 
noHTH BARoe MeHbrne xjjopo(})H./uia no cpaBHeHHio c cochoh. OAHaKO JI io 6 h- 
m e h k o (1910 h 1916) nojiyqnji hhoh pe3y;ibTaT; no ero AaHHbiM coAepxcaHHe 
x^opoc{)Hyuia y toh h Apyroft nopoAbi (npaBAa, 6e3 yneTa pa3HHUbi CBeTOBoft 
H TeHeBOH XBOH) npHMepHO OAHHaKOBO. 

Boo6me nee. noMHMo ycTbnu h xjiopo(J}H.uia, HecoMHeHHO, KaKHe-TO Apyrne 
(JiaKTopbi nrpaiOT cymecTBeHHyio poJib b pa3JinqKH accHMHJinuHOHHOH cnoco6- 
hocth cocHbi h e^H. Ha 3to yKa3biBaeT BJiHHHne B03pacTa xboh, Ha KOTopoe 
Mbi HaTOJIKHyjIHCb npH HCCieAOBaHHH aCCHMH^BUHOHHOH CnOC 06 HOCTH CBeTO¬ 
BOH ejiH Ha npHMOM cojihchhom CBeTy. 06biqHO b onbiT 6pa;iacb xboh 
npeAWAymero roAa; B3HB xce b KOHue JieTa xboio TeKymero roAa b to BpeMH 
KorAa pocT ee moxcho 6bi^o CHHTaTb 3aK0HqeHHbiM (BTopan noJiOBHHa aBrycTa), 
Mbi no^yqn^H HHoe cooTHomeiiHe accHMHjinuHH e.nn h cochh, a HMeHHO, CBe- 
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TOBan enb He ycTynana cocHe (1 : 1,05). Ta k KaK neTOM 1928 r. dbino npo- 
Be^eHO Bcero nnuib 3 TaKHx onbiTa, to b cneAyfomeM roAy ohh dbinn noBTO- 
peHbi. FlpoBe^eHHbie bo btopoh nonoBHHe aBrycTa 1929 r. onbiTbi sth no a- 
TBepAH^in pe3yjibTaTbi npe^bi^ymero JieTa; oKa3anocb, hto b cpe^HeM H3 7 onbi- 
tob ozt.HO./ieTHHH xboh enH JiHiiib HeMHoro oTCTaeT ot cochh (1 :0,82), TorAa 
KaK ^ByxJieTHHH oTCTaBaJia ot cochh BABoe (1:0,46). OrciOAa mohcho dbino 
npeAnononcHTb, hto OAHoneTHHH xboh enn odnaAaeT donee bhcokoh accHMH * 
JIHUHOHHOH CnOCOdHOCTblO, HeM AByXJieTHHH, a TaKHCe, HTO 3aBHCHMOCTb HCCHMH - 
JIHUHOHHOH CnOCOdHOCTH OT B03paCTa XBOH p33nHHHa y eJIH H COCHbl. Pa3Be- 
AOHHbie b 3Tom HanpaBneHHH onbiTbi noKa3ann, hto Mononan xboh enn (ho 
3 aK 0 HHHBUiaH CBOH pOCT) AeHCTBHTenbHO aCCHMHJIHpyeT HeCKOJIbKO HHTeHCHB- 

Hee ^ByxJieTHefi (1:0,79). y cochh nee pa3nnqHH non™ neT (1:0,92). 

Tai<He nee pe3ynbTaTbi nonyqnn h CTonbcfienbT (1924 ) l . 

Oh TaKHce Hainen, hto y enn Ha npHMOM cojihchhom CBeTy accHMHnnuHH 
c BoapacTOM na^aeT, h OAHoneTHHH xboh AaeT donee BbicoKHe accHMHnnuHOH- 
Hbie EejiHHHHbi, neM AByxneTHHn; y cochh nee BennnHHa accHMHnnuHH He Me- 
HHeTCH B 3aBHCHMOCTH OT B03paCTa XBOH 2 . 

TaK KaK HHCJIC yCTbHU C B03paCT0M He MeHHeTCH, a KOJIHqeCTBO XHOpO 
cjwnna .nance B03pacTaeT, to hcho, hto od'bHCHHTb noHHXceHHe accHMHnnuHOH- 
hoh cnocodHocTH TOJibKo 3 thmh (J)aKTopaMH Hejib3H. HeodxoAHMO Aony- 
CTHTb KaKHe-TO Apyrne BHyTpeHHHe (JiaKTopbi, KOTopbie AonncHbi nrpaTb pojib 
B od'bHCHeHHH pa3JIH l IHH 3T0ft CnOCOdHOCTH y pa3HbIX nopoA. 

npHBeAeHHbie onbiTbi yKa3biBafOT HacKonbKo BancHo cnuTaibCH c bo 3- 
paCTOM XBOH npn CpaBHeHHH aCCHMHJIHUHH pa3HbIX nopoA. 

B onbiTax na pacceHHHOM CBeTy npn ennornb odnaHHOM Hede (cm.. 
npHJionceHHe, Tadn. 2) cBeTOBan xboh enn TaK nee, KaK h Ha npHMOM conHen- 
hom CBeTy, accHMHjiHpyeT BABoe cnadee CBeTOBOH cochh (cpeAnee cootho- 
rneHHe H3 nepBbix‘4 ohhtob 1928 r. = 1:0,45). HaAO, OAnaKo, 3aMeTHTb, hto 
b BbimenpHBeAeHHbix onbrrax ocBemeHne dbino HecKonbKo cnnbHee, qeM 30°/ o 
(odbiqHoe Ann b3htoh HaMH cpeAHCH CTyneHH), TaK Kaic bo Bcex onbiTax 
coHHue ckbo3hjio nepes odnaKa (S 0 — S 2 ). ittosTOMy, nonyneHHoe 3Aecb cootho- 

UieHHe aCCHMHnHUHOHHbIX BeJIHHHH HexapaiCTepHO A^lH B3HTOH HaMH CpeAHeH 
CTyneHH. H, AeHCTBHTenbHO, donee nacMypHbie ahh (S 0 B l0 — AoncAb), icorAa 
ocBeiueHHe dbino Bcero nnnib oxono 20°/ OJ CBeTOBan enb accHMH./inpyeT Ha- 
paBne c cochoh (1:0,99). Tax KaK nepBbie 4 onbiTa Ha pacceHHHOM CBeTy 
dbiJin npoBeAeHbi npii ocBemeHHH CBbirne 30%> a nocncAHne 4 npn ocBeme- 
hhh OKono 20%> to cpeAHee cooTHomeHHe H3 Bcex 8 onbiTOB (1 : 0,72) 
mohcho npHHHTb Handojiee xapaKTepHbiM rji h npoMencyTonHoro ocBemeHHH 
b 30%. B odmeM, Mbi MonceM oTMeTHTb, hto cooTHomeHHe accHMHJiHuaoHHbix 
BenHHHH cochh h enH no Mepe noHnnceHHH ocBemeHHH MeHHeTCH b nonb3y 


1 JIioSHMeHKO nojiy^HJi npo^HBonojiojKHb^ .pe3y;ibTaTbi. MojiOAaa xboh cochu h ean 
accHMHJinpoBajia 3HaqHTejibH0 caa6ee AByxjieiHeH. OnbiTbi aBTOpa oah a ko He Bno/iHe cpaBHHMbi 
C naiHHMH, TcIK KaK npOH3BO^HJ!HCb npH O^eHb BbICOKHX KOKUeHTpaUHHX C0 2 H 6paTH.b MOJIO- 
^bie jiHCTbH, eme He npHHHBinHe oKOHnaiejibHOH OKpacKH (t. e., MO>KeT 6biTb, He BnojiHe pa3- 
BHTbie). 

2 0;uiaKO Cio^b(j)e^bT CHHTaeT na^eiiHe kphboh accHMHJiaiiHH c B03pac^OM Jiniub 
Ka>KyLU.HMCH, TaK KaK oho HMeeT MecTO jiHHib b c^yqae nepecieTa accHMHJiHHHOHHbix BejiHHHH 
Ha cbokhh Bee xboh, npn pacneTe >Ke na oannaKOBoe hhcjio htji pesyjibTaT nojiynaeTCH hhoh. 
OnpeaejiHB cooTHomeHHe Me>Kny hhc.iom htji h cbc/khm BecoM b 3aBHCHM0CTH ot BospacTa, 
CTOJibtjDeabT nojiynna, hto y ejiH HHcao htji Ha eA^HHuy CBe>Kero Beca c BC3pacTOM 
na/iaeT 6aaroaapn TOMy, hto cyxon h cbokhh B.ec xbohhok c B03pacioM yBejiHHHBaeTC m h npH> 
TOM AOBOJIbHO 3HaHHieJIbHO, T3K KaK 6-JieTHHH HTJia BeCHT nOMTH EflBOe 60JIbUie OAHOJieTHeH. 
IlpH pacneTe Ha hhcjio htji C t o ji b 4) e ji b t nojiynHJi, hto accHMHJiHUHH eaH t:a 100% CBeTy 
c B03pacTOM MejxJieHHO h HepoBHO iiOBbimaeTCH ao 5 Jier h 3aTeM y>Ke pe3KO na^aeT. npH stom 
OAH aKO, KaK pa3 accHMHaHHHH AByxaeTKen xboh eaH a awe npH pacnere Ha HHcao htji HHCKoabKO 
He Bbmie accHMHaHHHH OAHoaeTHen xeoh. KpOMe Toro, Mbi cnuraeM t3koh pacqeT He Bnoane 
npaBHabHbiM, TaK KaK 6paTb 3a eAHHHiiy cpaBHeHHH nray 6biao 6bi bo3mo>kho JiHuib b tom cay- 
nae, ecaH 6bi ee pa3Mepbi c B03pacT0\i He MeHaancb. Me>Kay Te\i, nraa — BeaHHHHa neonpeAe- 
aeHHan, MeHHiomaHCH b cnabHOH Mepe or cyMMbi ycaoBHH pa3BHTHH, pa3aHHHOH b pa3aHHHi»ie 
roAbi. 
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£Jl H. B03M0)KH0, HTO HeAOCTaTOK ^H(J)(J)y3HH C0 2 B XBOK), BC^e^CTBHe MeHb- 
uiero qncAa ycTbHu, CKa3biBaeTCH TeM MeHbine, qeM c;ia6ee ocBemenne, a BMe- 

CTe C HHM H aCCHMHAHUHH. 

Ha eme 6o;iee hh3koh ciyneHH ocBemeHHH (okoao 10%), — b TeHH rpynnbi 
6o;ibiiiHx eAeft, — CBeTOBaa eAb accHMHAHpoBaAa HapaBHe c cochoh (1:1,04). 
BnpoqeM qHCTan accHMHAHijHH BepoHTHo h 3Aecb 6biAa y eAH MeHbine, TaK 
Kax AuxaHHe eAH, Ka k Hnxce yBHAHM, BABoe c;ia6ee AbixaHHH cociibi. 

PaccMOTpHM Teiiepb Ha TeHeBofl XBoe pa6oTv accHMHAaijHOHHoro 
annapaTa eAH Ha cbmoh hh3koh CTyneHH ocBemeHHH (1 — 2°/ 0 )> b rAy6HHe 
eAOBoro HacaxcAeHHH. Bo Bcex sthx onbiTax npenMymecTBo Ha cTopoHe eAH. 
IlpaBAa, paSoTa 6AH3Ka k KOMneHcaijHOHHOMy nyHKTy, KOAnqecTBa yrAeKHCAOTU, 
norjioiueHHon hah BbiAeAeHHOH 3a BpeMH onbiTa, HeBeAHKH, ho b 6oAbniHH- 
CTBe CJiynaeB bmxoaht 3a npeAeAbi ouih6kh onbiTa h Bee onbiTbi AaiOT coBep- 
rneHHO corjiacHbie pe3yjibTaTbi. B cpeAHeM H3 7 oribiTOB (cm. npHAoxc. Ta 6a. 3) 
Mbi HMeeM b 3thx yc;ioBHflx ocBemeHHH y c o c h bi — BbiAejieHHe C0 2 , a y 
e a h,— bo Bcex 6e3 HCKAioqeHHH onbiTax,—pa 3 AO>KeHHe C0 2 . Ecah BBecTH 
nonpaBKy Ha AbixaiiHe, KOTOpoe y cochu 3HaqHTeAbHO Bbirne (cocHa — 0,29, 
eAb— 0,14 mz C0 2 Ha 1 2 ), noAyqnM BejiHHHHbi hhctoh accHMHAH uhh, 6AH3KHe 
a™ o6eHx nopoA, c oneHb He6oAbniHM nepeBecoM b CTopoHy eAH (0,274 aah 
ejiH h 0,23 mz aah cochh). B Tex tkq cJiyqanx, KorAa onbiTbi ripOBOAHAHCb npH 
HeCKOAbKO JiyqniHX yCAOBHHX OCBeiUeHHH, — XOTH H B TAySHHe eAeft, HO 6AH}Ke 

k onyuiKe, noAyqaAocb 6o;ibiiiee y o6ohx oSTseKTOB pa3AO)KeHHe C0 2 h 
cpeAHee cooTHomeHHe cochw k eAH = 1 : 1,41. 

CjieAOBaTeAbHO, npn cjiafioM ocBemeHHH t e h e b a a ejib o6h a* 
py)KH Baer 6ojiee bmcokhh, qeM TeHeBan cocHa, nojioin* 
TeAbHblH aCCHMH JIHUHOHHblH 6aJiaHC, HO „miCTaH“ aCCHMH- 
jih UH a y toh h Apyroft nopoA bi m a a 0 pa3AiiqaiOTCH. 

3th onbiTbi no OnpeACAeHHK) aCCHMHAHUHOHHOH Cn 0 C 06 H 0 CTH COCHbl 
H eAH npH MHHHMaAbHOM OCBemeHHH BHaqaAe Mbi npOBOAHAH B rAV6HHe 
HacaxcAeHHH cooTBeTCTByiomeft nopoAbi. Ho npH Taxon nocTaHOBKe hbah- 
Aocb KpaHHe 3 aTpyAHHTeAbHbiM cocTaBHTb ce6e HCHoe npeACTaBAeHHe o kom- 
neHcaunoHHOM nyHKTe pa3AnqHbix ApesecHbix nopoA, Tan Kax ocBeme- 

HHe B eCTeCTBeHHbIX MeCT 006 HTaHHHX TeHeBOH XBOH — BeAHHHHa B BblCUieH 
CTeneHH H3MeHqHBan, BCAeACTBHe ABHxceHHH TeHH BMecTe c coAHijeM. KpOMe 
TOTO, BblCTaBAHH B K3)KAbIH OnblT OAHOBpeMeHHO 2 KOA6bI pHAOM, Mbi He 
MOTAH HMeTb yBepCHHOCTH B a6COAK)THOM TO)KA£CTBe yCAOBHH OCBeiUeHHH 

Aa>xe 3thx AByx koa6 BTeqeHHe onbiTa. Me>KAy tcm, aah BbincHeHHH 
cneu,H(j)HqecKHx pa3AnqnH accHMHAHUHH ApesecHbix nopoA c tohkh 3peHHH hx 
CBeTOAK)6HH H TeHeBbIHOCAHBOCTK BOnpOC O KOMneHCaU,HOHHOM nyHKTe npeA- 
CTaBAneT oco6hh HHTepec. BBHAy 3Toro, b onbiTax no onpeAeAeHHio KOMneH- 
cauHOHHoro nyn-KTa, b AaAbHenmeM Mbi noAb30BaAHCb tcmhoh KOMHaToft 
c ocBemeHneM 3AeKTpnqecKoft AaMnon b 50 CBeq£n. MeHHH paccTOHHne onbiTHoro 
oSbeKTa ot HCToqHHKa'cneTa, mm noAyqaAH pa3AHqHbie CTeneHH ocBeiAeHHocTH 
ot 312 ao 50 MeTpo-CBeqen. OnbiTbi sth CTaBHAHCb b Aa6opaTopHOM AOMHKe 
Ha onbiTHOM yqacTKe Ka6nHeTa aHaTOMnn h (J)H3HOAorHH pacTeHHH b napne 
JITA. CpeAHHH hx npoAOAH<HTeAbHOCTb V 2 qaca. TeMnepaTypa npeHMyinecTBeHHO 
okoao 20°, KaK HanSoAee oObiqHan aah Harnero Bererau,HOHHoro nepiiOAa. 
OnpeAeAHAOCb Tannce h ABixaHne. OnbiTbi no onpeAeAeHHio KOMneHcaunoHHoro 
nyHKTa TeHeBOH cochm y>xe onncanbi b onySAHKOBaHHOH CTaTbe o cocHe 
(cTp. 216). CpaBHHM c hhmh AaHHbie, noAyqeHHbie aah TeHeBOH xboh eAH npn 20° 
(cm. npHAo>KeHHe, Ta6A. 18). llpn 200 MeTpo-CBeqax, t. e. npn tom ocBemeHHH, 
npH KOTOpOM y COCHbl Mbi H3UIAH KOMneHCaUHOHHblH nyHKT npn t OKOAO 20°, 
y eAH Ha6AK)AaeTCH ei i;e norAomeHne C0 2 (b cpeAneM 0,06 mz C0 2 ), h 
TOAbKO npH 100 M. CB. H3XOAHM BeAHHHHy, 6AH3Kyi0 K KOMneHCaU,HOHHOMy 
nyHKTy (b cpeAHeM — 0,03^2 C0 2 ). lloAyqeHHbiH H3mh pe3yAbT3T He noATBep- 
HCAaeT AaHHbix CTOAbcjjeAbia, y KOTOporo TeHeBbiHOCAHBan eAb Tpe6oBaAa 
aai KOMnencaunoHHoro nyHKTa 6oAee bhcokoto ocBemennH, He>KeAH cbctoak)- 
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6HBan cocHa. Flo HauiHM AaHHbiM npo^yKTHBHan (c no;io)KHTeJibHbiM 6a;iaHCOM) 
pafioTa xboh e;iH B03M0)KHa npH ocBemeHHH 6o;iee c;ia6oM, qeM y cochm. Ecah 
BBecTH nonpaBKy Ha AbixaHne, KOTOpoe y eAH b cpeAHeM (—0,14 m<) BABoe 
c/ia6ee, neM y cochm ( —0,29 mz ), to UH<j)pbi BbipaBHHBaioTCH. TaK, npH ocBe- 
meHHH B 200 M/CB. HHCT3H BCCHMHJIHIJHH y COCHbl 0,21, y eJIH 0,20 mz CO a . 
TaKHM o6pa30M, p a 3H h i;a b pafioTe xboh cochm h e;iH Ha stoii 
HH3KOHI CTyneHH OCBemeHHH npOHCXO^HT He BC^eACTBHe 
pa3JiHHHH b p a 6 o t e accHMHJiHUHOHHoro annapaTa, KaK 
no;iaraA B. H. JIioShmchko (1910), a 3a c^eT pa3^HqHoro jibixa- 
HHH3THX AByX nOpOA. O^HaKO, AAH paCTeHHH Ba)KHO TO OCBemeHHe, 
npn kotopom accHMH^HUHH noKpbiBaeT 3aTpaTbi Ha AbixaHne h Bbirne KOToporo 
HaHHHaeTCH npouecc HaKonAeHHH opraHnnecKoro BemecTBa. 3tot npouecc 
HaHHHaeTCH y e;iH, b corviacnH c ee TeHeBbiHOCAHBOCTbio, Ha 6o;iee c./ia6oM 
CBeTy, neM y CBeTOJiio6HBOH cochm. 

npH onpp^ejieHHH KOMneHcaiiHOHHoro nyHKTa HeoSxoAHMo CHHTaTbcn 
c TeMnepaTypofi (MiOAAep, Muller 1928), Tan KaK H3BecTHO, hto AbixaHne 

H (J)OTOCHHTe3 HaXOAHTCHB pa3AH4HOH 33BHCHMOCTH OT HCe l 2 . MbI OCTHHOBHAHCb 
jiHuib Ha AaHHbix npH 20°—TeMnepaType, npnHHTon HaMH aah cpaBHeHHH 
accHMH^Hu,HH Bcex nopoA Me^KAy co6oio. HeKOTopbie AaHHbie 6mah hbmh 
nojiyueHbi rjisi ejw h npn Apyrnx TeMnepaTypax. Ecah npH 200 m/cb. h t b 20° 
HafijnoAaJiacb AHiiib CAa6an accnMHAHUHH (0,06 mz C0 2 ), to npn t b 15—16° 
aCCHMHJIBUHH AOCTHTaeT y>Ke 3aMeTHbIX BeAHHHH (okoao 0,40 ms). npH 100 m/cb. 
h 20° mm HMeeM y ejm KOMneHcauHOHHbiH nyHKT hah >Ke BbiAeAeHne CO,, 
a npn 17° — onpeAejieHHO npeo6AaAae r r norAomeHne C0 2 . npn stoh yae t — 17° 
KOMneHcauHOHHbiH nyHKT pphxoahtch Ha ocBemenne b 62 m/cb., a npn eme 
6 oJiee hh3koh t b 15° mo>kho Ha 6 Ai 0 AaTb eme npeo6jiaAaHHe accnMH ahuhh Aance 
npn 50 m/cb. Ha noAo>KeHHH KOMneHcauHOHHoro nyHKTa MoryT oTpancaTbcn, 
KOHeuHo, h Apyrne (J)aKTopbi, Boo6me BAHHiomne Ha accHMHAHunio. HosTOMy 
npn npoBeAeHHH sthx onbiTOB, KaK HanfioAee MeroAHuecKH tohkhx, mm o6pa- 
maAH oco6oe BHHMaHne Ha to, hto6m o6mne ycAOBHH accHMHAHijHH 6 hah 

S^aronpHHTHbi. 

HaMH yyae 6mao BbincHeHO cooTHouieHHe accHMHAHUHOHHofi cho.co6hocth 
e^H h cochm na bmcokhx ct}' neHnx ocBemeHHH Ha CBeTOBOH xBoe. HeKoropoe 
KOJinqecTBO onbJTOB npoBeACHO 6mao Ha sthx cTyneHnx h c TeHeBOH xBoen. 
TeHeBaH xboh eAH, KaK h CBeTOBan, accnMHAnpyeT cJia6ee Tenesofl xboh 
COCHbl Ha npHMOM COJIHeHHOM CBeTy. ECAH HCKAIOHHTb OIIblT 18.VII, 
BCJieACTBne pe3Koro naACHHH accwMHAHUHH eAH, — h a6coAK)THO h othoch- 
TeJIbHO COCHM 3 , — nOJiyHHM B CpeAHeM, HTO aCCHMHAHUHOHHaH CnOCOfiHOCTb 
TeHeBOH ejiH Ha npHMbix Aynax npHMepHo b noATopa pa3a CAaSee TeHeBOH 
cochm (cm. npHJio>KeHHe, Ta6ji. 4). 

Ha pacceHHHOM CBeTy npn cnAonib o6jiauHOM He6e TeHeBan xboh 
eAH accHMHJinpyeT HapaBHe c TeHeBoft cochoh, b cpeAHeM, cooTHomeHne accn- 
MHAHUHOHHOH CI10C06h 0CTH COCHbl H e^H = 1:0,93 (cm. npHJio>KeHHe, tzl6ji. 4). 

npH HCC/ieAOBaHHH aCCHMHJIHU,HOHHOH CnOC06HOCTH e^H HeKOTOpOe BHHMa- 
HHe 6bi^o yAe^ieHO HaMH h HenocpeACTBeHHo.viy cpaB hchhio accHMHJinuHOHHOH 
CBeTOBOH H TeHeBOH XBOH eJIH npH pa37IHHHMX yCJIOBHHX OCBCHXeHHH. Ha npH¬ 
MOM cojiHenHOM CBeTy, b cpeAHeM, H3 7 onbiTOB, TeHeBan xboh, KaK 


1 Xapjiep (Harder 1923) yKa3aji TaiOKe Ha CHJibHoe npe^mecTByiomero ocBe- 

meHHa Ha adcoJiioTHyjo BejiHHMHy KOMnencauHOHHoro nyHKTa. y nac npeAmecTByioiii.ee ociemeHHe 
TeHeBOH H CEeTOBOH nOpOAbl COOTLeTCTtiOBaJlO eCTeClEeilHblM yCJlOEHHM ocBemeHHH Ka>KAOH 
H3 HHX. 

2 TlaAeHHe dCCHMUjismiiH b on. 18. VII CEnsaHO, noBHAHMOMy, c onenb >KapKHM, cyxHM 6e3- 
odAanHbiM c caMoro paimero yTpa AHeM npn npe^mecTEyiomeM aoaiom nepnoAe cyxofi noroAbi. 

KpOMe Toro, onbiT npoBOAHJicn ok. 13 h., t. e. b to Bpeivm aha, KorAa ripH Bbirne onm amibix 
ycAOBHAx y dojibmHHCTBa pacTeHHH, no HadaiOAeHHAM mhothx HCCJieAOBaTeaen, nponcxOAHT CHinKe- 
Hne h Aa>Ke npeKpameHHe accHMUJiAiinn BCJieACTEne 3aKpbiBaHHA ycTbrni. IloBHaHMOMy, KaK sto 
yKa3biBaa CTOAbtjDeabT, AencTEHTeabHO, ycTbHiia e;iH 6o.iee H) BcibHTeAbHbi k sthm HedjiaronpH- 
HTHbiM ycaoBHAM h 3aKpbitaioTCA paHbme, qeM y cochw. 
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h y cochh, accHMHJiHpyeT cJiaSee CBeTOBoft (1 : 1,29). npH btom mao saMeTHTb, 
hto Ko^efiaHHH accHMH'iaunoHHbix BeJinqHH b pa3jmqHbix onbiTax y TeHeBOH 
xboh 6hjih aobojibho 3HaqHTejibHbi h bo bchkom cjiyqae, onaTb KaK y cochh, 
6oJiee pe3KH, qeM y CBeTOBOH b Tex ace caMbix onbiTax. 

H 3 He6oJibmoro qncjia onbiTOB Ha pacceaHHOM CBeTy tojibko oahh 
6 hji npoBe^eH npH ocBemeHHH ok. 30°/o (S 0 B 10 ), Kor^a TeHeBaa xboh CHJibHo 
npeBbicHJia accHMHjiaunio CBeTOBOH (1 : 0,58), ocrajibHbie— npw 6ojiee bhcokom 

ocBemeHHH (S 0 _ 3 ). B cpeAneM H35 onbiTOB nojiyqaeM BbipaBHHBaHHe accnMH- 

jihuhohhhx Be^wqHH (i : 1,10). Ha 6oJiee hh3koh CTyneHH ocBemeHHH, b TeHH 
rpynnbi 6ojibmnx ejien (ok. 10°/o), TeHeBaa xboh accHMHJinpyeT yxce BABoe 
aHeprHqHee CBeTOBOH (1 :0,50). 

H, HaKOHeu,, napa onbiTOB, npoBeAeHHbix OAHOBpeMeHHo c TeHeBOH h CBe- 
toboh xBoeft eJiH (cm. HH>KecjieA. Ta6jiHuy) npH Hcicyc ctbchhom mhhh- 
m a b h o m ocBemeHHH b 200 h 140 m/cb. noKa3biBaioT, hto TeHeBaa xboh 
cnoco6Ha pa3JiaraTb C0 2 npH 6oJiee hh3kom ocBemeHHH, qeM CBeTOBan: ec/ia 
y TeHeBOH xboh Ha6jnoAaeTca KOMneHcauHOHHbin nyHKT, to CBeTOBaa oSHapy- 
acHBaeT BbiAejieHne C0 2 ; ecjiH y cbctoboh KOMneHcaunoHHbiH nyHKT, to 
T eHeBaa yace accHMHJinpyeT. H sto OTHoineHne ocTaeTca Aa^ce ajih hhctoh 
accHMHjiHAHH npH BBeAeHHH nonpaBKH Ha AbixaHHe, xoth y cbctoboh xboh 
nocjieAHee npn t 20° = 0,21 mz, a y TeHeBon 0,14 mz C0 2 b 1 q. Ha 1 z CBe- 
acero Beca. 


Aaia 

OnbiTHbift 

MaiepHaJi 

BpeMn onbiTa 

Kojinq. nor.iomeH. hah 
B biaeJi. CO a b 1 qae 

Ha 1 2 cie>K. Beca 
- B MZ. 

To >Ke c nonpaBKoft 

Ha AbixaHHe 

1928 r. 

Xboh e;m 


i 

i 



15. VIII 

a) CBeTOBaa 
TeHeBaa 

llh 25' — llh£5' 
11*24' — 1 lh 54 A 

o 

o 

o 

o 

S3 

■o 

0,21 

0,41 

» 

6) CBeTOBan 
TeneBan 

12 h 23' 12 h 53' 

12* 25' 12 h 55' 

-0,15 1 

: 0,00 

0,06 

0,14 


npHMeqaHHe. OnbiTbi npoBe^eHbi npH t 18 — 22° C 


B o6meM, cooTHomeHHe accHMHJiauHH cochbi h ejin npn pa3JinqHbix yc/io- 
BHHX OCBemeHHH TaKOBO : 


OcBemenne 

CocHa h ejib 

AcCHM. COCHbI=l 

% 

CBeT. h TeHeB. xboh 
Acchm. TeHeB. = 1 

CBeTOB. XBOH 

TeHeB. xboh 

E ji b 

CocHa 

npnMOH co.iHeqHbiH CBeT 100% .... 

1:0,46 

1 :0,66 

1 : 1,29 

1: 1,31 

PaccemiH. CBeT — 30% iiojih. 

1:0,72 

1 :0,93 

1 :1,00 

1:0,67 

. . 10% . . 

1 :1,04 

_ 

— 

— 

„ , 4 — 5o/o , . 

1 “ 

1:1,41 

1 :0,50 

1 

O 

lO 

O 


KaK bhahm, c noHH>KeHHeM ocBemeHHH cooTHomeHHe accHMH thuhohhoh 
cnoco6HocTH cochh h ejin MeHaeTca b nojib3y ejin. HecKOJibKo 6ojiee bhtoa- 
Hoe AJIH eJIH COOTHOUieHHe aCCHMHJIHUHOHHOH CnOCo6HOCTH, KOTOpoe MbI HMeeM 
Ha TeHeBOH XBoe, no cpaBHeHHK) co CBeTOBOH, no Been BepoaTHocTH cjieAyeT 
OTHecTH 3a cqeT njioxoro KaqtcTBa TeHeBOH xboh cochh : TeHeBaa xboh, cJiy- 
HCHBuiaa odbiqHO MaTepnajiOM b npeacHHx onbiTax c cochoh, 6buia H3pacxoAO- 
BaHa h npnmjiocb nojib30BaTbca TeHeBOH xBoen ot AepeBbeB 6ojiee CTapux. 
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Bo bchkom CAyqae H3 Ta6AHUbi (3 h 4 CTOA6eu) bhaho, hto xapaKTep cootho- 
uieHHH accHMHJiHu,HOHHOH ciioco6hocth cbctoboh h TeHeBOH xboh eAH npn 
pa3AH4Hbix cTyneHflx ocBemeHHH tot nee, hto h y cochei. 

Mto6u noAHee oxapaKTepn30BaTb accHMHAHUHOHHyio cnocofiHOCTb e jih, 
6pOCHM 6er\7IbIH B3IVIHA Ha a6C0AK>THbie BeAHHHHbl ee aCCHMHAHUHH. H3 Ta6AHUbl3 
BHAHO, HTO B CpeAHCM HHTeHCHBHOCTb aCCHMHAHUHH, KaK CBeTOBOH, TaK H Te¬ 
HeBOH XBOH eAH Ha CpeAHeH H MaKCHMaAbHOH CTyneHHX OCBeiUeHHH OAHH3KOBH, 
TorAa KaK y cochei— y toh ny Apyron xboh — npn nepexoAe ot cpeAHero ocBe¬ 
meHHH K MaKCHMaAbHOMy HafiAfOAaeTCH 3HaHHTeAbHOe nOBbimeHHe aCCHMHAHUHH 
(Ha 20 — 30%)- TaKHM o6pa30M, y eAH onTHMyM accHMHAHUHH AOcraraeTcn yxce 
npn OCBeiUeHHH B 30°/ o nOAHOrO, Bbirne KOTOpOrO HHTeHCHBHOCTb aCCHMHAHItHH 
OCTaeTCH B CpeAHeM HeH3MeHHOH. y COCHbl OFITHMyM aCCHMHAHUHH npHXOAHTCH 
AHuib Ha noAHoe ocBemeHne. 

ConocTaBHB Bee pe3yAbTaTbi onbiTOB c eAbio h c cochoh, moxcho cAeAaTb 

CAeAyiomne bhboaw: 

1. Ha npHMOM COAHeHHOM CBeTy HHTeHCHBHOCTb aCCHMHAHUHH eAH 3HaHH- 
TeAbHO cAa6ee cocHbi — CBeTOBOH xboh b 2 pa3a, TeHeBoft — b lV 2 pa3a. 

TABJIHUA 3 


yCJIOBHH OCBemeHHH 


T e h 

3 B a H X B O 
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o K 

Oca 

Cjia6. ocBemeH. 1 % 

a)—0,06 


_ 

a) 0,134 

6,6 


_ 


_ 

_ 

(b rjiyd. ejiOBoro 











Hacawfl.) . 

6) 0,23 

7,5 

— 

6)0,274 

13,4i - 

i 

— 

— 

— 

— 

Cpejmee ocBem. 30% 

2,20 

72,0 

—0,29 

1,95 

96,0 

-0,14 

3,02 

81 

1,65 

95 

llojiHoe ocBem. 100 % 

3,07 

100,0 

— 

2 t 04 

100,0 

— 

3,74 

100 

1,74 

100 

200 M/CB. (ok. 1%) 

a)--0,076 

— 

— 

a) 0,06 

2,9 

— 

— 

— 

_ 

— 

i 

6) 0,214 

7,0 

_ i 

6) 0,20 

9,8 

— 

— 

— 

- 

— 


2. no Mepe nOHHH^eHHH OCBemeHHH COOTHOHieHHe aCCHMHAHUHOHHOH cno- 
co6hocth eAH h cochh MeHHeTCH b noAb3y eAH: a) Ha cpeAHen CTyneHH ocBe¬ 
iueHHH (30°/o noAHoro) HaSAioAaeTCH eiue OTCTaBaHne CBeTOBOH xboh eAH 
(b 1,38 pa3a) h nonra noAHoe BbipaBHHBaHHe TeHeBOH xboh (1 :0,93); 6) npn 
ocBemeHHH b 10% noAHoro CBeTOBan xboh eAH Taxxce accHMHAHpyeT HapaBHe 
c cochoh ; b) npH ocBemeHHH b 4—5% noAHoro TeHeBan xboh eAH accHMHAH- 
pyeT yxce 3aMeTH0 Bbirne cochh (b 1,4 pa3a); r) hhhchhh rpaHHua CBeTa, npn 
KOTOpOH aCCHMHAHUHH npH 20° HA^T C nOAOXCHTeAbHbIM 6aAaHCOM, y TeneBOH 
xboh eAH HHHce, neM y cocHbi (100 m/cb. BMecTO 200); oAnaxo, HHCTaH aecn- 
mhahuhh (c nonpaBKOH Ha AbixaHHe, KOTopoe y eAH BABoe CAa6ee, neM y cochh), 
npn CAa6oM ocBemeHHH y toh h Apyron nopoAbi OAHHaKOBa, BonpeKH TOMy, 
HTO 6bIAO HaHAeHO B. H. JIlo6HMeHKO B HCKyCCTBeHHO IIOBblllieHHOH aTMO- 
c$epe C0 2 . 

3. OaHOH H3 npHHHH B o6meM 6oAee HH3KOH 3CCHMHAHUHH eAH HBAHeTCH 
3 HanHTeAbHO MeHbiiiee hhcao ycTbnu. 

4. CBexoBOH onTHMyM accHMHAHUHH y eAH AoCTHraeTCH yace npn ocBeiueHHH 
b 30% noAHoro, totas KaK y cochh oh npnxoAHTCH Ha noAHoe ocseiueHne; 
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npn 3 tom ycHJieHne ocBemeHHH ao 100% Bbi3biBaeT cmibHoe noBbimeHne accn- 
mhjihuhh y cochm h nomH He Bbi3biBaeT ero y ejiH. 

5. OTHOIIieHHe aCCHMHJIHUHOHHOH CnOCo6HOCTH CBeTOBOH H TeHeBOii XBOH 
B 3aBHCHMOCTH OT CTeneHH OCBemeHHH y eJIH H COCHbl OAHHaKOBO. 

B o6meM, ecjiH roBopHTb 06 accHMHJinuHH c nojio)KHTejibHbiM 6ajiaHC0M 
(He O HHCTOH aCCHMH^HUHH), MOXCHO CKa3aTb, HTO XBOH TeHeBbIHOCJIHBOtt nopOJIbl 
ejiH, KaK CBeTOBan, TaK h em,e 6ojiee TeHeBan, no cpaBHeHHio c cooTBeTCTBy- 
loiuen XBoen CBeTOJiio6HBOH nopOAM cochm, HMeeT tot xce xapaKTep cootho- 

UieHHft aCCHMHJIHUHOHHOH CnOCOfiHOCTH B 3BBHCHMOCTH OT CTeneHH OCBeiUeHHH, 
KaKoe Mbi HMejin ajih TeHeBOH h CBeTOBOH xboh oahoh KaKotf-JinOo nopoAbi — 
cocHbi hjih ejin: ejib cnjibHO ycTynaeT cochc no HcnoJib30BaHHio npHMoro 
cojmeqHoro ocBemeHHH, BbipaBHHBaeTCH c Heio npn ocBemeHHH b 30—10% 
nojiHoro h 6oJibine cochm npncnocoSjieHa k hh3uihm cTyneHHM ocBemeHHH, 
bhhbjihh, tbkhm o6pa30M, cbok) TeHeBbiHOCJiHByio npnpoAy. 

AccwMHJiHUHOHHan cnoco6HOCTb riHXTbi (Abies sibirica Ledb) 

B KanecTBe Apyroro npeACTaBHTeJin TeHeBbiHOCJiHBofi ApesecHOH nopoAbi 

AJIH CpaBHeHHH C CBeTOJIK)6HBOH COCHOH H3MH 6bIJia HCCJieAOB3Ha nnxTa. 
TaK KaK B IIHTOMHHKe KOHTpOHLHOH CCMeHHOH CTBHUHH, OTKyA^ 6paJiaCb XBOH 
cocHbi h ejin, He 6biJio nnxTbi, a nepecaxceHHbie c oceHH H3 Apyroro nn* 
TOMHHKa Ha yqacTOK Ka6nHeTa aHaTOMHH h (j)H3HOJiorHH pacTeHHH 3K3eMnjinpbi 
nnxTbi oCHapy}KHBajiH pe3Ko noHHxceHHyio accHMHjinuHio,— npnmjiocb 6paTb 
MaTepnaji H3 nHTOMHHKa, pacnoJioxceHHoro b Apyron qacTH napna J1TA, b IOmhh. 
xoAbObi ot MecTa Harnnx onbiTOB. Pha onbiTOB, npOBeAeHHbix co CBeTOBOH 
xBoen nnxTbi h cochh Ha n p h m o m cojihchhom cb eT y, AaeT AOBOJibHo 
6AH3Kne aah o6enx nopOA un^pbi (cm. npnjio>KeHHe, Ta6ji. 5). Ecjih B3HTb cpeA- 
Hee cooTHomeHHe accHMHJinuHOHHbix BejmqHH, KaK mbi nocrynajin oSbiqHO, to 
no^yqHM 1:1,02, t. e. accHMHJiHUHOHHan cnoco6HOCTb cbctoboh nnxTbi Ha npn- 
mom cojiHeqHOM CBeTy He ycTynaeT CBeTOBOH cocHe. Hcxoah H3 npeACTaBJie- 
hhh o nnxTe, KaK o nopoAe eme 6o;iee TeHeBbiHocjiHBOH, qeM ejib, h cJieAOBa- 
TejibHO, 6oJiee npncnocoOjieHHOH k CBeTy HeBbicoKon khtchcmbhocth, neJib3H 
6buio oxcHAaTb noAoOHoro pe3yjibTaTa. TaK KaK nnxTOBbiH hhtomhhk, oTKyAa 
mm 6paJin MaTepnaji a^ih onbiTOB, HaxoAHJicn b Jiyqmnx ycjiOBHnx BJiaxtHOCTH, 
to b 3 Tom o6cTOHTeJibCTBe Mbi CHaqaJia npeAnoJio>KHJiH npnqnHy ee bhcokoh 
aCCHMHJIHUHOHHOH CnOC 06 HOCTH Ha npHMOM COJIHeqHOM CBeTy. Jinn npOBepKH 
Heo6xoAHMo 6biJio co3AaTb ko BpeMeHH onbiTa onTHMaJibHbie ycJiOBHH BJiaac- 
hocth ajih o6enx cpaBHHBaeMbix nopoA nyTeM BbiAep>KHBaHHH MaTepnajia 
bo BJiaxcHoft aTM0C(j)epe. OAnaKO, KaK bhaho H3 HHxcenpnBeA. Ta6ji., TaKoe npe r n- 


AcCHMHJIHUHOHHafl CnOC 06 HOCTb CBeTOBOH XBOH COCHbl H n H X T bl 
Ha npHMOM coJiHemioM CBeTy nocjie BbuepJKHBaHHH bo BJiajKHO h 
aTMoetjDepe BTeneHHe cyTOK 


Mhcjio 

h 

MeCBU 


OnbITHblH 

Maiepnaji 


BpeMH onbua 


Ko^hh. norji. C0 2 , pacq. 
Ha 1 q., 1 2 h hc.{. 

KOHUeHTp. C0 2 , B MZ 


CocHa 


flHXTa 


1929 r. 

12. VII 

CocHa 

IlHXTa 

13h 15' —13h 25' 

1,47 

1,07 I 

1 :0,73 

13.V11 

CocHa 

nnxTa 

10h 45' — 10 h 55' 

10 h 48' — 10 h 58' 

1,16 

i 

1,05 

1 : 0,90 

13.VII 1 

CocHa 

nnxTa 

1 lh 37' — lib 47' 
llh 38' — llti 48' 

1,28 

i 

1,49 

1 

1 : 1,16 

i 


npHMeqaHHe: OnbiTbi npoBeAeHbi npn t 26— 28°C 


CooTHomeHHe 
accHMHJum. 
BeJinqHH 
CocHa = 1 


1 :0,93 





O PAEOTE ACCHMH^HUHOHHOrO AIU1APATA JI.?EBECHblX nOPOfl 


15 


BapHTe^ibHoe BbmepwHBaHHe BeTOK o6enx nopo# — cochh h bhxtu — BTene* 
Hue cyTOK bo BJiaacHofi aTMoc^epe He BHec.no n3MeHeHnfi b coorHomeHHe hx 

aCCHMHJIHUHOHHbIX BeflHHHH. 

CooTHomeHHe b cpe^HeM 6;ih3ko k 1 (1:0,93), t. e. h b stom cnyHae CBe- 
TOBaa nHXTa jiHinb He3HaaHTe^bHo oTCTaeT ot cochh. Apyryio npHHHHy otho- 

CHTe^IbHO BbICOKOH aCCHMH^HU.HOHHOft CII 0 C 06 H 0 CTH nHXTbl M03KH0 6bI^O npeA- 
noJiOHCHTb b ^yaiuHX noaBeHHbix yc/ioBunx nHXTOBoro nHTOMHHKa. A ioh ae¬ 
ro p a onpe^e^eHHO yKa3biBaeT Ha 3aBHCHMOCTb accHMH^auHH ot noHBeHHbix 
yc^OBHft. Bo^ee Bbicoxyio accuMUJiauHio Ha yaoSpeHHofl noHBe Haxo^HJiH h mh 
y Ky6 a (cm. HHace erp. 27). OflHaKO, KOHTpo^bHbie onbiTbi (cm. Tad), b koto- 


KoHTpOJibHbie onuTbino accHM hjihuhh n h x t u h cochh. 


4hcao 

H 

Mecjiu 

BpeMH 

onbua 

t b 0 C b Teqe- 
Hne onbua 

Oth. BJiawH. 

B O/o 

Coctohh. He6a 

coAHue S 

o6AaqH. B 

KoAnq. pa3Jio>K. Co 2 

B MZ | 

n H x t a 

CocHa I 

Chs- 

py>KH 

B 

KOA6e 

711 

13h 

1-e Ae- 
peBO 

2-e Ae- 
peBO 

Ha 

yqacT. 

nnxT. 

nHT. 

1628 r. 











II.VII 

12h 10'— 12h 20' 

23 

23—24 

85 

54 

S BiCu 

2,10 

3 00 

2,06 

2,58 

II.VII 

12h 50'—13 h 0 

23 

! 

23—24 

85 

54 

S 4 Bj Cu 

1,04 

1,40 

2,46 

2,40 


pbix nHXTa H3 nHTOMHHKa cpaBHHBajiaCb He TOJibKO c o6hhhoh cochoh c Harnero 
yqacTKa, ho T3K>Ke c cochoh H3 toto nee nHTOMHHKa, i\Ae nnxTa h cocHa riaxoAH- 
JIHCb B O^HHaKOBblX yCJIOBHHX BJI2DKHOCTH H nOHBbl, He Aa.7IH HHOTO COOTHOHieHHH 
accHMHJinuHH b no./ib3y cochh *. KpOMe toto, HaAO AoOaBHTb, hto b HeKOTopbix 
onbiTax c nnxTOH (Man 1929 r. h aBrycT 1930 r.; cm. npHJioaceHHe, Ta6;i. 5) 
MaTepna^ 6paJicn juin npOBepKH c Apyroro 6jih3Koto bhA a nHXTbi {Abies bal - 
samea ), pacTymero b napKe (u,BeTHHK) Ha HeyAoOpeHHon nonBe. B sthx onbiTax 
nnxTa TaKHce o6Hapy>KH^a BbicoKyio accHMHJinu,HOHHyio cnocoSHOCTb, He ycrynaio- 
myio cocHe. B onbiTax JIioShmchko accHMHjinu,HH He pacTymero y Hac 
b CCCP BH^a nHXTbi {Abies nobilis) 6b\Jia TaKHte oneHb BbicoKan: nnxTa accn- 
MHjinpoBa^a SHeprHHHee cochh Ha kochx Ayqax coAHixa, o/maKO, b npoTHBO- 
no^OHCHocTb HaniHM onbiTaM, ycTyna^a en Ha nepneH^HKy^npHbix Jiyqax. 

IlojiyqeHHbiH h3mh pe3y,/ibTaT HaxoAHTcn b cootbctctshh c anaTOMHqecKHM 
CTpoeHneM xboh. Tan, xboh nnxTbi, 0Ka3biBaeTCH, oOecneneHa ycTbnuaMH 
jiyqrne cochh h ejin. B HH^ecJie^yiomeH TaO^nue npHBeAenbi rjw sthx 3 nopoA: 
hhcjio ycTbHu, Ha 1 mm 2 noBepxHOCTH xboh h paccTOHHne Me>KAy HX pHAaMH 2 : 



CocHa 

i E A 

1 

b 

ri n 

x t a 


CBeTOB. 

TeHeB. 

; CBeTOB. | 

I 1 

TeHeB. 

CBeTOB. 

1 TeHeB. 

1 

1 

KoJinqecTBO ydbHU Ha 1 mm 2 no- 

BepXHOCTH . 

71 

63 

: i 

28 ! 

23 

77 

58 

PaccTOHHHe M0>KAy npOAOAbHblMH 
pqA3MH yCTbHU B MHKpOHaX . 

1 

42 ; 

43 


71 

31 

27 


1 B 9tom onbiTe o6Hapy>KHAacb OoAbmaq qyBCTBHTeAtnocTb nHXTbi k BpeMeHH ot MOMeHTa epe- 
33HHSI ao iiaqajia onbiTa. Tan, b onbue, npoEeAeHHOM qepe3 li/ a qaea nocjie cpe 3 aHHH ceTKH, 
HUenCHLHOCTb aCCHMHAHUHH nHXTbi nOHH3HAaCb npHMepHO BABOe no epaBHeilHIO C AaHHblMH onbiTa, 
npoBeAemioro qepe3 */ 2 11303 nocjie ,cpe3aHHH, b to BpeMH KaK y cochli b o6ohx onbiTax hh- 
TeHCHBHOCTb aCCHMHJianHH lie H3MeHHAaCb. 

2 H3MepeHini npoH3BeAeHbi b Ka6HHeTe aHaTOMHH ii <})n3nojiorHH pacTeHnn JITA coTpyAHH- 
nen H. M. K a a h h h h o h. 
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H 3 Bcex npHBe/ieHHbix XBOHHbix nHXTa 3aHHMaeT nepsoe MecTo no o6ec- 
neneHHocTH xboh ycTbHixaMH, cocHa HjieT oneHb 6 jih 3 ko ; pe 3 KO OTCTaeT ejib. 

KpoMe toto, y nnxTbi accHMHJinuHOHHan: TKaHb HMeeT $opMy najiHcaAHOH na- 
peHXHMbi h reM c6;iH>KaeT xbok) nnxTbi c CTpoeHneM jih cTbeB jiHCTBenHbix no- 
pOA, GTJinqaiomHXCH, Kaj< HH)i<e yBH^HM, 6oJiee bbicokoh cpaBHHTejibHO c xboh- 

HblMH aCCHMHJIHUHOHHOH CnOCOfiHOCTbK). HaKOHeu, C^eZt.yeT OTMeTHTb H BbICOKOe 

coAep>KaHne xjiopocjjHJuia. llo AaHHbiM Jlio6 HMeHKO (1916), xboh nnxTbi 
3HaMHTe;ibHO 6orane {V/ 2 pa3a) x;iopo(})HjijioM no cpaBnennio c ApyrHMH xboh- 
HbiMn. Ha 1 kz CBe>Kero Beca xboh npHxoAHTcn cjieAyiomne KOJinpecTBa 


xjiopc(j)HjiJia b rpaMMax: 

1) Finns silvestris .. . 1,13 z. 

2) Picea excelsa . 1,20 „ 

3) Larix sibirica . 1,30 „ 

' 4) Abies sibirica . 1,75 „ 


HacpeAnen CTyneHH ocBemeHHH* npH cnjiouib o 6 jianHOM He 6 e 
(So B l0 ) COOTHOineHHe aCCHMHJIHUHOHHOH Cn 0 C 06 H 0 CTH COCHbl H nHXTbl MeHH- 
eTca b noJib 3 y nocJieAHen. Ecjih Ha npHMOM cojmeqHOM CBeTy nnxTa accHMHjin- 
pOBajia HapaBHe c cochoh, to 3Aecb oHa accHMHJinpyeT 3HanHTejibHO aHeprnq- 
Hee ee (1 : 1,75 — cm. npnjioxceHHe, ia 6 ji. 6 ). 

HaKOHeu no cnoco6HocTH ncnojib30BaTb MHHHMajibHoe ocBemeHne 
nnxTa 3axoAHT Aajibiue cochh. npH ocBemeHHH b 200 m/cb., cooTBeTCTByio- 
meM KOMneHcauHOHHOMy nyHKTy cochh, y nnxTbi Ha6jnoAaeTCH eme OTneT- 
jiHBan accHMHHHUHH, b ABa pa3a npeBbimaiomaH accHMHJiHUHio ejin Ha sToit 
CTyneHH ocBemeHHH (cm. npnjio>KeHHe, Ta6 ji. 19). KoMneHcaunoHHbiH nyHKT 
nnxTbi jiencHT, k&k y ejin, npH 100 m/cb., ho ecjin bbccth nonpaBKy Ha Abixa- 
HHe, to nojiyqHM 6ojiee Bbiconyio accHMHJinuHOHHyio cnoco6HOCTb y nnxTbi. 
Tan, HHCTan accHMH^HUHH ejin npH 100 m/cb. cocTaBJineT Bcero JiHiiib 0,11 mz 
C0 2 , Tor^a kbk y nnxTbi OHa nonTH BTpoe 6o;ibine — 0,32 mz , BCJieACTBHe 
Toro, hto AbixaHHe nnxTbi b cpe^HeM —0,34 mz C0 2 , y ejin nee BbipancaeTcn 
CKpOMHOH UH(J)pO^ B 0,14 MZ \ 

TaKHM o6pa30M, y nnxTbi Mbi h m e e m BbicoKyio accHMHjiHUHOH- 
h y K) cnocoSHocTb npn Bcex CTeneHnx ecTeCTBeHHoro ocBe¬ 
meHHH. MaKCHMajibnoe ocBemeHHe OHa Hcnojib3yeT HapaBHe 
CO CBeTOJIK) 6 HBOH COCHOH, MHHHMaJIbHOe— HapaBHe C ejIbK), 
h ji h a a xc e HecKOJibKO Jiyncme ee, ho o n t h m y m HMeeT npn 
cpejiHeM ocBemeHHH. 

HtoSh 3aKOHHHTb o63op onbiTOB c nHXTOH, ocTaeTcn eme CKa 3 aTb napy 
CJIOB 06 OpneHTHpOBOHHblX OnbITaX, B KOTOpbIX CpaBHHBaJiaCb aCCHMHJIHUHH 
TeHeBOH nnxTbi h cocHbi Ha BbicoKHx CTyneHHx ocBeuxeHHH, a TaKxce accHMK- 
JIHH.HH CBeTOBOH H TeHeBOH nHXTbl. OnbITbl 3TH nOKa3aJIH, HTO TeHeBaH 
xboh nnxTbi Ha npHMOM cojiHenHOM CBeTy accHMHJinpyeT ropa3AO cjia 6 ee 
toh xce xboh cochh (1:0,58) h BbipaBHHBaeTCH c Heio Ha epe^nen CTyneHH 

(l; i,oi). 

Xoth 3Aecb HMeeTCH jihlub no OAHOMy onbiTy, ho pe 3 yjibTaTbi coBepmeHHO 
cor-ziacyioTCH c TeMH, KOTopbie 6 biJin nojiyneHbj npn cpaBHeHHH TeHeBOH eJin 
C TeHeBOH COCHOH. 

npH CpaBHeHHH aCCHMHJIHUHOHHOH CnOC 06 HOCTH CBeTOBOH H TeHeBOH XBOH 
nnxTbi noJiynaeM onHTb, KaK h yejin, 6oJiee cjia 6 yfo accHMHJinuHio TeHeBOH 
nnxTbi Ha npHMOM cojihchhom CBeTy (1 : 2,00) h 6 ojiee HHTeHCHBHyio Ha pac- 
cenHHOM (1:0,71). 

TaKHM oopa30M, paSoTa accHMHjinuHOHHoro annapaTa TeHeBOH xboh nnxTbi, 
b o 6 meM, aHajiorHHHa pa 6 oTe TeHeBOH xboh ejin. 


1 Bo Bcex onmax no onpe^ejieHHio KOMneHcauHOHHoro nyHKTa nnxrbi 6biJia Bbwep>KaHa 
reMnepaiypa b 20 °. 
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meHHe 1% 










(200 m/cb.) . 
CpeAHee oc- 

6 ) 0,214 

10,6 

, 

6 ) 0,47 

i 40,1 

! 

i 

i 

1 

— 

— 

— 

Bem, 30% . 

2,84 

140 

— 0,29 2,88 

| 246 

-0,34 

i 

1,97 

77 

3,40 

130 

riojiHoe oc- 





i 



Bem.100% . 

2,02 

100 

— 

1,17 

i 100 

i 

j — 

2,54 

100 

2,61 j 

1 

100 


H 3 npHBeAeHHbix b Ta6jinue 4 a6cojnoTHbix un<j)p bhaho, hto cbctoboh 
onTHMyM accHMHJiHu.Hn nnxTbi, noAodHO ejin, npnxoAHTCH Ha ocBemeHHe okojio 
30% noJiHoro; ho npn nepexoAe k nojiHOMy ocBemeHHio nnxTa CHHxcaeT accn- 
mhjihu,hk), Tor^a KaK y ejin accHMHJiHUHH 6biJia oAHHaKOBa Ha sthx AByx cry- 
neHHx, a y cochh Ha6jnc>AaJiocb noBbimeHHe. 

HaKOHeU H 3AeCb MOIKHO OTMeTHTb TOT TKe o6lU,HH XapaKTep COOTHOHieHHH 
aCCHMHJIHUHOHHOH CnOCOSHOCTH B 3aBHCHMOCTH OT CTeneHH OCBeiUeHHH, KOTO- 
pblH MbI BHAeJIH npH CpaBHeHHH C COCHOH APyrOH TeHeBbIHOCJIHBOH nopOAbl — 
ejin, a TaK>Ke npH CpaBHeHHH TeHeBOH xboh cochm h ejin co cbctoboh xBoeft: 
KaK bhaho h 3 HHHcecjieA* Ta6jiHu.bi, no Mepe noHHaceHHH ocBeiueHHH cooTHouie- 
HHe accHMHjiHUHOHHoro 6ajiaHca nnxTbi h cochh mchhctch b noJib3y nnxTH. 


OcBemeHHe 

CocHa h nnxTa . 
Acchm. COCHbl = 1 

CBeTOB. H TeHeB. XBOH 
Acchm. TeHeB. = 1 


CBeTOB. XB05l|TeHeB. XB051 

IlHXTa 

CocHa 

100 %. 

30 . 

1 

1:1,02 ! 1: 0,58 

1: 0,75 [ 1:1,01 

1 :2,00 

1:0,71 

i 1 

1: 1,31 

1 :0,67 


Pe3ioMHpyH Bee CKa3aHHoe o nnxTe moikho OTMeTHTb cjieAyiomee: 

1. IlHXTa o6jiaAaeT bhcokoh aCCHMHJIHUHOHHOH cnoco6HOCTbio cbctoboh 
xboh Ha Bcex CTyneHnx ocBeiueHHH BnjioTb ao MaKCHMajibHoro cojiHeuHoro: 

а) no Hcnojib30BaHHFC npHMoro coJiHeuHoro CBeTa nnxTa He ycTynaeT cocHe; 

б) Ha cpeAHen ,CTyneHH ocBeiueHHH HHTeHCHBHOCTb accHMHJiHUHH nnxTbi 
3 HaHHTeJIbHO Bbime COCHbl. 

2. Hh>khhh rpaHHua CBeTa, npn kotopoh accHMHJiHUHH nnxTbi npH 20° hact 
c noJio>KHTejibHbiM 6ajiaHCOM, y TeHeBofi xboh nnxTbi, KaK h y e;iH, HHHce, neM 
y cochh (100 m/cb.); 

3. MHCTaH aCCHMHJIHUHH nHXTbl, B npOTHBOnOJIOHCHOCTb eJIH, OCTaeTCH 6o- 
jiee bhcokoh neM y cochh. 

4. CpeAH npHHHH BHCOKOH aCCHMHJIHUHOHHOH CnOCOSHOCTH nHXTbl MOIKHO 
OTMeTHTb Jiynmyio no cpaBHeHHio c ejibio h a ante cochoh o6ecneneHHOCTb ee 
ycTbHuaMH, HajiHHHOCTb najincaAHOH napeHXHMbi h 6ojibmee no cpaBHeHHio 
C ApyrHMH XBOHHbIMH COAeplKaHHe XJIOpO(J)HJIJia. 

5. CBeTOBOH onTHMyM accHMHJiHUHH y nHXTbl, HOA 06 hO eJIH, npHXOAHTCH 

Ha ocBeiueHHe b 30% nojmoro; ho ycnjieHHe ocBeiueHHH ao 100% Bbi3biBae> 
y nnxTbi noHHxceHHe accHMHJiHUHH, TorAa KaK y ejin chhjkchhh HeT, a y cochh 
H a6jiioAaeTCH noBbiiueHHe. 


Bot. >KypH. CCCP t. 17, Ne 1 (1932). 
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AccHMHjumHOHHaw cnoco6HOCTb jiHCTBeHHHUbi (Larix sibirica Ledb.) 

- MaTepnaA aah onbiTOB c AncTBeHHnuen 6 paACH H3 toto xce nnTOMHHKa 
KoHTpojibHOH cgmqhhoh CTa huhh, rjie Haxo^mincb cocHa h ejib. KaK mohcho 
6 hao oxcHAaTb, HexcHaH xboh AHCTBeHHnubi 0Ka3a;iacb 6ojiee qyBCTMTe^ibHOH 

K BAHHHHK) BHeiHHHX (j)aKTOpOB, qeM XBOH COCHbl. B CaMOM HaqaAe OnbiTOB 
C JlHCTBeHHHUeft Ha npHMOM COAHCHHOM CBeTy MbI CTOAKHyAHCb C HBJIGHHeM 
CHH>KeHHH accHMHJiHUHH b noAyAeHHbie qacbi b xcapKwe, cyxHe h HCHbie c ca^ 
Moro paHHero yTpa a hh. 

JflpHBeAeM b npHMep onbiTbi, npoBeAeHHbie co CBeTOBon xBoen ahctbch- 
HHUbl H COCHbl B OAHH H3 T3KHX jiuePi 12/VII-28 r. B p’a3AHqHbie qacbl AHH 
npn ocBemeHHH S 4 Bo,s. 


BpeMfl onbua 

t B 0 C BO 

BpeMfl onbua 

CocHa 

JlMCTBeH- 

HHua 

10 h 36'—10 h 46' . 

21—22 

4,82 mz C0 2 

4,01 mz C0 2 

11H2' — llh52' . 

22.2 

4,30 „ „ 

0,72 „ . 

12»20' — 12h30'. 

23.0 

3,70 „ „ 

1,00 w , 

14h]2' — 14 h 22 / . 

2i;o 

3,33 „ „ 

2,84 „ , 


KoJinqecTBa norAomeHHOtt C0 2 BbipaxceHbi, KaK o6biqHO, b mz h paccqnTaHbi 
Ha 1 q., 1 2 . CBexcero Beca h ncxoAHyio KOHueHTpaunio C0 2 . 

TaKoe CHHH^eHHe accHMHAHunn b nojiyAeHHbie h CAeAyioiune 3 a hhmh qacbi 
OTMeqaiOT y ApyrHx pacTeHnfi MHorne nccAeAOBaTeAn. Tan, HoraHCOH (1926) 
yKa3biBaeT, qra accnMnAHunn b nocAenoAyAeHHbie qacbi MO>xeT AocrnraTb He 
6oAee noJiOBHHbi Tex BejinqHH, KOTOpbie hmcah MecTo. b 6oAee paHHne yTpeH- 
HHe qacbi npH Tex xce ycAOBnnx noroAM. Tanoe cHnnceHne accHMHAHunn oh 
CT3BHT B npHMyiO CBH3b CO CTeneHblO 3aKpblTHH yCTbHU, HTO B CBOK) OqepeAb 
33BHCHT OT BOAHOTO pe>KHMa paCTeHHH. Ha 3TO HBJieHHe yKa3bIBaiOT TaKXCe 

Habhh (1923), CTOJib(J)eAbT (1928) h aP- 

JXjik xapaKTepHCTHKH accHMH^HUHOHHoft cnoco6HocTH AHCTBeHHHUbi Ha npn- 
mom coAHeqHOM CBeTy b Ta6./i. 7 (cm. npHAOxceHne) Mbi npnBOAHM onbiTbi, npo¬ 
BeAeHHbie b TeqeHne 1928—1929—1930 rr. HCKAioqnTeAbHo npn 6jiaronpnnT- 
Hbix ycAOBHHx BJiaxcHOCTH. B 3T0M CAyqae AHCTBeHHnua no ncnoAb30BaHHK> 
MaKCHMa^bHoro ocBemeHnn He toabko He ycTynaeT cocHe, ho Aaxce o6Hapy- 
xcHBaeT 6oAee Bbicoi<yio accnMHAHunoHHyio cnoco6HOCTb (1:1,27). 

BoAee BbicoKan accHMHAHunoHHaH cnoco6HOCTb JiHCTBeHHHUbi Ha6jnoAaeTCH 
h Ha cpeAHeft CTyneHH ocBemeHnn. 3Aecb jincTBeHHHua accnMHAnpyeT b 1,43 
pa3a 3HeprnqHee cochm (cm. npnAoxceHne, Ta6A. 8). 

B onbiTax /IioShmchko AHCTBeHHnua (Larix europaea) TaK>xe accnMHJinpo- 
Ba^a cnjibHee cochh h Ha kocbix h Ha nepneHAHKyjinpHbix Ayqax coAHija. 

no MHHHMyMy CBeTa, Heo6xoAHMoro aah HaqaAa npo/iyKTHBHOH accnMHAH- 
unn, jincTBeHHHua npHMbiKaeT k cocHe. KoMneHcaunoHHbiH nyHKT ee npn 20° 
npnxoAHTcn okoao 200 m/cb, KaK h y cochh (cm. npnAoxceHne, Ta6A. 19). 
Hnxte 3Toro ocBemeHnn AHCTBeHHnua yxce BbiAeAneT C0 2 , a npn 50 m/cb. HMeeM, 
noBHAHMOMy, qncToe AbixaHne, TaK KaK BbiAeAneTCH C0 2 croAbKO xce, cKOAbKO 
b noAHoft TeMHOTe. Ecah BBecTH nonpaBKy Ha AbixaHne, to AHCTBeHHnua noAy- 
qaeT b hhctoh accHMHAHunn npenMymecTBo no cpaBHeHnio c cochoh. 

y AHCTBeHHHUbi AwxaHne AOBOAbHo 3HaqnTeAbHo: b cpeAHeM 0,41 mz 
npoTHB 0,29 mz y cochh. MncraH acc hmiiahuiih AHCTBeHHnubi HaqnHaeTca c ocBe- 
meHHH Bbime 50 m/cb. 

TeHeBan xboh AncTBeHHnubi npn cpaBHeHnn ee c TeHeBOn cochoh Ha 
bhcokhx CTyneHHx ocBemeHHH AaeT Te me cooTHoineHun, o6HapyxcnBaH Aa>Ke 
eme OoAee Bbiconyio accnMHAHunoHHyio cnoco6HOCTb, qeM npn cpaBHeHnn 
cbctoboh xboh toh n Apyron nopoAbi. Ha npHMOM coAHeqHOM CBeTy OHa 
accHMHAnpyeT qyTb He BABoe HHTeHcnBHee cochh — 1:1,85 (cm. npnAO)KeHHe, 
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TABJ1HUA 5 
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a)-0,076 
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_ 

I 
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1% ‘200 m/cb) . 

6) 0,214 

11,0 

— 

6) 0,35 

9,8 

— 

— | 

— 

— 

— 

CpeAHee ocEem. 
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30% . 

1,99 

102 

—0,29 

2,84 

80 

—0,41 

2,22 | 

61 ! 

3,10 

70 

noJiHae ocBem. 
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100% .... 

1,94 

100 

— 

3,56 

100 

— 

3,63 

100 | 

i 4,41 

100 


Ta6ji. 9); Ha pacceaHHOM CBeTy npH cmiouib oSjianHOM He 6 e nonTH b l 1 /* 
pa3a (1: 1,45). 


OcBemeHHe 

CocHa H JIHCTBeHHHUa. 
Acchm. COCHbl= 1. 

CBeTOB. XBOH 

TeHeB. xboh 

npnMofl coaHeqHbifl cbct 



100 %. 

1:1,27 

1:1,85 

PacceaHHbift CBeT 30% . . 

1 : 1,43 

1:1,45 


H 3 npHBeAeHHbix b Ta6jiHu,e 5 ashhux h n,n(j)p cpeAHHx a6cojiK>THbix 

BeJIHHHH BHAHO, HTO: 

1. JlHCTBeHHHUa H3 BCeX paCCMOTpeHHbIX hbmh xboAhux nopoA ofijiaAaeT 
HaH6ojiee bhcokoh accHMHJumHOHHOH cnocoSHoerbio: a) Ha npaMOM cojiHenHOM 
CBeTy 0Ha accHMHJinpyeT Bbime cochh h nHXTbi, ycrynaa nocjieAHeft jiHHib Ha 
cpeAHew CTyneHH ocBemeHHa; 6) HHxtHaa rpaHHua CBeTa, npn KOTopon accHMH- 
JIHUHH HAeT C nOJIOXCHTe^IbHblM Sa^aHCOM, y JIHCTBeHHHIJbl H COCHbl OAHHaKOBa 
(200 M/CB.) 

2. CBeTOBOH OHTHMyM aCCHMH./IHUH H JIHCTBeHHHH,bI, nOA 06 HO COCHe, IipH- 
xoahtch Ha noJiHoe ccx/iHenHoe. ocBemeHHe (100%). 

3. HncTaa accnMHjiauHa JiHCTBeHHHUbi, HecMOTpa Ha ee cBeTOJiio6He, Hann- 
HaeTCH npH tom ace c/iaboM ocBemeHHH okOjio 50 m/cb i<ax h y ejiH. ripa 
100 m/cb. ee accnMH./iaixHa CHjibHee, neM y cochw h ejiH, ho c;ia6ee, neM y 
nHXTbi. 

[HtOTH OnbITOB C XBOHHbIMH 

riOABOAH HTOTH OnbITaM C XBOHHbIMH, CJieAyeT CKa3aTb, HTO HX aCCHMHJIH- 

uhh, oco6eHHo, ecjiH penb HAeT o hhctom (})0T0CHHTe3e, He Bno^He yKJiaAbi- 
BaeTca b Ty cxeMy, KOTopaa AaHa 6biJia JIio 6 hm eH ko. 06e CBeTo^ioSH- 
Bbie nopoAbi, corjiacHO stoh cxeMe, Jiy^me Hcno./ib3yiOT CBeT bhcokoh Hanpa- 
a<eHH0CTH, npHneM jiHCTBeHHHLia eme 6ojiee, neM cocHa, b coiviacHH c ee eme 
pe3ne BbipaaceHHbiM CBeTOJiiobneM (cm. Ta6^Hii,y 6). IlHXTa, OAHaKo, He yKJia- 
AbiBaeTca b paMKH yKa3aHHoft cxeMbi, — no Hcno^b30BaHHio MaxcHMajibHoro 
ocBemeHHa oHa He ycTynaer cocHe, a Ha cpeAHefi CTyneHH Aaace 3HanHTejibHo 
ee npeBocxoAHT. no 6o^bmon Be/iHHHHe AbixaHHa OHa TaKxce npnMbiKaeT k cBe- 
ojnobHBbiM nopoAaM. 
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TAB/IHLLA 6 


Othocht. a c c h m h ji. cnoco6HOCTb x b o ft h w x. 
Acchm. cochm = 1 npH t 20° C. 


OcBemeHne 


JlHCTBeH- 

Hnu,a 

CocHa 

Eab 

FInxTa 5 * 

ripHMon COJIH. CEeT 

(ok. 





100%).. . . 

. . 

1,27 

1,00 

0,46 

1,02 

PacceHHH. CBd S 0 B l0 

(ok. 





30%).. . 

. . 

1,43 

1,00 

0,72 

1,75 

Mhh. Heo6x. nan 

Haq. 





npoayKT. accHM. (k. 

n.) 



1 

100 

b MeipocBeqax .... 

• • 

ot 200 ii > 

OT 200 H > 

| OT 100 H > 

AbixaHne b mz Ha 

1 2 





cb. Beca b 1 q. 


- 0,41 

— 0,29 

— 0,14 

-0,34 


He yKJiaAbiBaeTCfl b 3Ty cxeMy h „HHCTaH accHMHJiHUHH". CBeTOJiioSHBaH 
coCHa npH rjiafioM ocBemeHHH accHMHjmpyeT TaK ace, KaK TeHeBbiHoc/iHBaH 
e^b, a y cBeTO./iK)6HBOH jiHCTBeHHHUbi accHMHjinuHOHHbifi annapaT Ha cjiafioM 
CBeTy pa6oTaeT Aaxce ./iynme e./iH. CjieAOBaTe./ibHO npHcnoco6./ieHHe k cjia6oMy 
OCBeiUeHHIO AOCTHraeTCH He CTOAbKO H3MeHeHHeM aCCHMH./IHH.HOHHOH cnoco6HO- 
cth, cKOJibKO oejia6^eHHeM TpaT Ha AbixaHHe. He „HHCTaH accHMHjiHijHH a ,, 
a KOMneHcauHOHHbift nyHKT o6enx CBeTO./iio6HBbix nopoA JiexcHT npn ocBeme- 
HHH 60Jiee BbICOKOM (OKOJTO 200 M/CB.), HeM y TeHeBblHOCJIHBOH eJIH H nHXTbl 
(120 M/CB.). 

TaKHM o6pa30M, o6hI,HM KpHTepneM CBeTOJlK)6HH H TeHeBbIHOCJIHBOCTH 
Bcex paccMOTpeHHbix hbmh xBOHHbix nopoA HBAneTCH He npouecc accHMHJinuHH, 
KaK TaKOBOft, a 6a./iaHc ero c AbixaHHeM npn c./ia 60 M ocBemeHHH. HeM Huxce 
ocBemeHHe, npn kotopom y AaHHoft nopoAbi stot 6a;iaHc paBeH 0, hah AaeT 
no^oxcHTe^bHbie 3HaHeHHH, TeM OHa TeHeBbmocjiHBee. 

OTHOHieHHe K CHAbHOMy OCBeUXeHHK) T^KTKQ MO)KeT CJiyHCHTb KpHTepneM 
TeHeBbIHOCJIHBOCTH, eCJIH npOCJieAHT*b Ha a6cO^K)THbIX UH(})paX 3HeprHK) 
aCCHMHJIHUHH K3HCAOH nOpOAbl B 3aBHCHMOCTH OT CTeneHH ocBemeHHH. B Ta6- 
jnme 7 Mbi npHBOAHM cpeAHHe adcoflioTHbie Be^H^HHbi accHMHjinuHH ncc/ie- 
AOBaHHbix nopOA na 3 pa3AHHHbix CTyneHHx ocBemeHHH. 


TAB Ji MU A 7 

Cpa BHernie accHMHaHUHH y xbohhmx b mz p a 3 a o >k. C0 2 


OcBemeHne 


I 

II 

III 

CocHa 

'Eab 

CocHa 

FlHXTa 

i 

CocHa 

JIhctb. 

200 m/cb. 1 (TeH. xb. npn 20°), ok. 
1% noaH.: 

AcCHMHaHUHH . 

— 0,08 

0,06 

(— 0,08)2 

0,13 

(- 0,08) 

— 0,06 

Mhct. accHM.. . 

0,21 

0,20 

(0,21) 

0,47 

(0,21) 

0,35 

PacceHHH* cBeT He6a ok. 30% 
nonHoro . 

3,06 

1,65 

1,97 

3,40 

2,22 

3,10 

FIoaHoe coaHeqHoe OcBemeHne 
• 100%. 

3,74 

1,74 

2,54 

2,61 

| 

3,63 

4,41 


1 McKyccTBeHHoe ocBemeHne npw saeKTpuqecKoii aaMne no (J)n3HoaornqecKOH pa,nna- 
uhh paBHO npn6^H3HiejibHO 1% noaHoro. 

2 B CKO^nax nocTaBaeHbi untjjpbi I cepnn onbiTOB. 
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Tan KaK 3a e^HHuuy cpaBHeHHH bo Bcex onbiTax npHHHMaJiacb Bcer^a 
cocHa, to h b sToft Ta6./iHue Mbi npHBOAHM ^aHHbie nonapHo: cpeAHHe BejiH- 
HHHbl CGOTBeTCTByHDLUHX napHbIX OnbITOB. 

H3 3TOH Ta6jIHUbI BHAHO, HTO BeJIHHHHbl aCCHMH./IHH.HOHHQft CII 0 C 06 h 0 CTH 

caMH no ce6e oraioAb He CBH3aHbi c TeHeBbiHOCJiHBOCTbio. CpejxH nopoA 
c BbicoKOH 3HeprHen accHMHt/iHijHH Mbi BCTpenaeM CBeTO^K)6HByio jincTBeH- 
HHuy h TeHeBbiHocjiHByio nHXTy. Pa3HHua b accHMH^nuHH MexcAy cbctojiioSh- 
BbiMH h TeHeBbiHocjiHBbiMH nopoAaMH o6Hapy>KHBaeTCH b onTHMyMe ocBeme- 
hhh. 06e CBeTOJiioSHBbie — cocHa n jiHCTBeHHuua — accnMHJinpyiOT Ha MaKCH- 
MajibHOM CBeiy 3HaqnTejibH0 Bbirne, neM Ha cpeAHeM, npnneM y cochu Mbi sto 
bhahm b Tpex cepnnx onbiTOB (I — cocHa — ejib, II — cocHa — nnxTa, III — cocHa— 
^HCTBeHHHUa). He TO y TeHeBbIHOC./IHBbIX nOpOA. HHTeHCHBHOCTb aCCHMHJIHUHH 
ejiH Ha o6enx cTyneHnx, npuMepHO, OAHHaKOBa, a nnxTa a axce CHnacaeT accn- 
MHJIHUHIO Ha npHMOM COJIHeHHOM CBeTy. TaKHM o6pa30M, TeHeBbIHOCJIHBbie 
nopo^bi xyace HcnoJib3yiOT b ue^nx accHMHJinuHn npHMoft co./iHeHHbift CBeT, 
He>Kejin CHjibHbin paccenHHbift, Tor^,a KaK CBeTOJiK)6HBbie BeAyT ce6n o6paTHO. 
flpyTHMH CJIOBaMH, y CBeTO^K)6HBbIX XBOHHbIX IIOpOA CBeTOBOft 

onTHMyM accHMHJiHUHH npHxoAHTCH Ha nojiHoe ocBeiueHHe (100°/ o )> y TeHe- 
BbiHOCJiHBbix OHAOCTHraeTca ynce npw ocBemeHHH b 30%noji- 
hoto. CpaBHHBan a6coAK)THyK) accHMHjiHunio TeHeBon h cbctoboh xboh cochh 
b 3aBHCHM0CTH ot CTeneHH ocBemeHHH, Mbi nojiynajiH tot ace pe3yjibTaT (cm. 
ct. o cocHe, cTp. 223). 9 to He 3HanHT, hto TeHeBan xboh h^h TeHeBbmocjiH- 
Bbie nopo^bi He cnoco6Hbi BOpSnxe hh npn kbkhx yc./iOBHHX noBbmiaTb hhtch- 
CHBHOCTb aCCHMHJIHUHH C nOBblHieHHeM CBeTa BnJIOTb AO MaKCHMajIbHOTO COJI- 
HenHoro. Tan, b toh >Ke CTaTbe o cocHe npnBe^eHbi a6cojiioTHbie accHMHJin- 
H,HOHHbie BeJIHHHHbl, H3 KOTOpbIX BHAHO, HTO H TeHeBaH XBOH B OnTHMaJIbHbIX 
ycJiOBHHx BJiaxcHOCTH h TeMnepaTypbi Aa;ia MaKCHMajibHyio accHMHMUHio Ha 
MancHMa^bHOM CBeTy. Ha cBeTO^io6HBOH ^HCTBeHHHixe b onbiTe Ha He cpe3aH- 
hoh BeTKe pe3Koe noBbimeHne accHMHJiHUHH npn H3MeHeHHH CBeTa c 30% AO 
MaKCHMavibHOro cojiHenHoro 3aMeTHO 6biJio Ha TeHeBon XBoe eme Jiynrne. Bee 
3T0 rOBOpHT 3a TO, HTO, BepOHTHO, H TeHeBbIHOCJIHBbie nopOAbl o6jiaAaiOT 
cnocoOHocTbio noBbmiaTb accHMHJiHiuno c noBbimeHHeM CBeT$ BnjiOTb ao npn- 
Moro co^HenHoro. OAHaKO, 6./iaroAapH noSonHbiM oScTOHTejibCTBaM, ckojibko- 
HHfiyAb A^iHTejibHan MaKCHMajibHan HHTeHCHBHOCTb accHMH./iHUHH npn MaKCH- 
MajibHoft HHTeHCHBHocTH CBeTa HeB03M0)KHa. ZlencTBHe noc/ieAHero conpo- 

BOHCAaeTCH HefijiarOIipHHTHblMH RAX aCCHMH^HUHH yCJIOBHHMH: BbICOKOH TeM- 
nepaTypoft, hh3koh OTHocHTe^ibHOH B^ancHOCTbio B03Ayxa, c^eAOBaTejibHo, 
bhcokhm HcnapeHneM, b pe3y/ibTaTe nero npnKpbiBaiOTCH ycTbHua; KpoMe 
Toro, bo3mo>kho, WT.o npn • MaKCHMajibHOH acci^MHJiHUHH ottok He nocne- 
BaeT 3a HaKonjieHneM accHMH^HTOB. B pe 3 y^bTaTe HacTynaeT CHHxceHHe 
accHMHjinuHH, a npn oneHb ^.JiHTejibHOM cojiHuenene ji,a^ce h npeKpame- 
HHe ee. Pa3HHua MeyKjiy cBeTOJiioSHBbiMH h TeHeBbiHocjiHBbiMH nopo^aMH 
3aK./iKDHaeTCH, noBH^HMOMy, b tom, hto npn BbimeonHcaHHbix ycjiOBHHx 
TeHeBbiHOCJiHBbie obicTpee cHnxcaiOT accHMHjinuHio, b cn/iy MeHbiueH npH- 

CnOCo6jieHHOCTH K npHMOH HHCOJIHUHH. 

3tHM, BepO^THO, oO'bHCHHeTCH HTO 06 bIHH 0 RJM TeHeBblHOC^IHBblX UOpOA 
(h^a^ih TeHeBoft xboh KaKOH-jiH6o nopo^bi) b BKOJiorHnecKHX onbiTax He no- 
jiynaeM b cpe^HeM Ha npsiMOM co^menHOM CBeTy caMbix BbicoKHx accHMHJin- 
H,HOHHbIX BeJIHHHH. 

3aKaHqHBan onncaHne accHMHjinuHOHHOH cnoco6HOCTH xBOHHbix ^peBec- 
Hbix nopOA, mohcho c^e^iaTb cjie^yioLUHe ocnoBHbie BbiBo^bi: 

1. AcCHMHJIHUHH HCCJieAOBaHHblX H3MH CBeT0JIK)6HBbIX (cocHa, ^HCTBeHHHUa) 
h TeHeBbmoc^HBbix (ejib, nnxTa) xbohhhx nopo^ xapai<TepH3yeTCH c/iejiyaomHMH 
npH3H3KaMH: 

a) 0TH0CHTt7ibH0H aCCHMHJIHIXHOHHOH CnOCOSHOCTbK) Ha pa3Hbix CTyneHHX 
ocBemeHHH: no Mepe noHHHceHHH ocBemeHHH cooTHomeHne accHMHjiHUHOHHOft 
cnocn^nocTH MenneTcn b no^b3y TeHeBbiHOCJiHBbix nopoA; 
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6) nojiO)KeHHeM KOMneHcauHOHHoro nyHKTa npn 20 °: hidkhhh rpaHima CBeTa, 
Bbirne KOTopofi accHMUjifluna njxeT c nojio}KHTejibHbiM 6a;iaHCOM y cbctojiioSh- 
Bbix nopoA B^Boe Bbiiue, neu y TeHeBbmocjiHBbix (200 m/cb. npoTHB 100 m/cb.); 

b) nojioHceHHeM CBeTOBoro onTHMyMa accHMHjiauHH: y TeHeBbmocjiHBbix 
accHMHjinuHH ^ocTHraeT MaKCHMajibHOH BejiHHHHbi npn cpeAHeM ocBemeHHH 
ok. 30 % nojiHoro h AaJiee npH nepexoAe k nojmoMy ocTaeTcn HeH 3 MeHHoft 
(eJib) hjih Aaxce HecKOJibKO noHH)KaeTCH (nnxTa); y cBeTOJiiooHBbix nopoA MaK- 
cnvajibHan BejiH^HHa accHMHJiauHH AOCTHraeTca JiHinb npn nojiHOM cojihchhom 
ocBemeHHH. 

2 ) BejiHqHHa accHMHJinixHOHHOH ciiocoShocth, oixeHHBaeMan no HHTencnB- 
hocth ( Heprnn) accHMHJiaixHH Ha Bcex CTyneHax ocBemeHHH, He 33bhcht ot 
HX CBeiOJIK)6HH H TeHeBbIHOCJIHBOCTH. CpeAH TeHeBbIHOCJIHBbiX, KaK epe^H 
CBeTOJIK)6HBbIX, MOryT 6bITb nopO^BI C BbICOKOH H HH3KOH aCCHMHJIHU,HOH- 
HOH CnOCo6HOCTbK). 

Tjiaea II. AcCHMHjiHUHOHHaa cnoco6HOCTb jiHCTBeHHbix nopoA 

r ~ K nocTaHOBKe onbiTOB. Ha onbiraoM ynacTKe Ka6nHeTa aHaTOMHH 
H (J)H3HOJIOrHH paCTeHHH H B6jIH3H erO MbI HMeJIH CJie^yiOmHe AOCTaTOHHO 
pacnpocTpaHeHHbie y Hae nopoAbi: 6epe3y, jxy6, nsy b KaqecTBe npeACTaBH- 
Tejieft CBeTOjno6nBbix nopoA, h Jinny, bh 3, KJieH, KaK npeACTaBHTejien nopoA 
TeHeBbIHOCJIHBbiX. 

Pacnojiaran MaTepnaji nonapHO, mw HMejin TpH napn cBeTOJHo6nBbix 
h TeHeBbiHocjiHBbix nopoA: 1 ) 6epe3y h Jinny, 2 ) jxy6 n bh3 h 3 ) HBy n kji^h. 
riepByio napy Mbi HaMeTtfjin KaK ocHOBHyio ajih H3yqeHna cnen,n(j)HqecKHx 

pa3JIHHHH aCCHMH^HUHOHHOH CnOCOSHOCTH CBeT 0 JII 06 HBbIX H TeHeBbIHOCJIHBbiX 

nopoA Ha pa3jiHHHbix cTyHeHnx ocBemeHHH: o6e nopoAti, HaH6ojiee pacnpo¬ 
cTpaHeHHbie h CBOHCTBeHHbie HameMy KjiHMaTy, hbjihiotch no npH3HaHHio Jie- 
coboaob HawOojiee hpkhmh npnMepaMH cbctojiioShh h TeHeBbIHOCJIHBOCTH. 
OcTajibHbie HccjieAOBa^HCb b jxonoJiHeHne ajih npOBepKH nojiyneHHbix Ha 6epe3e 
H JIHne COOTHOUJeHHH. O/lHaKO TOJIbKO 3THM cnoco6oM Mbi He MOTJIH 6bl cpaB- 
HHBaTb padoTy accHMHjinuHOHHoro annapaTa Bcex H3ynaeMbix Ha mh ApeBecHbix 
nopoA Mexc^y co6ok>. llosTOMy Apyron 3aAaneH Hauieft 6buio npoBecTH pnjx 
onbiTOB, b KOTOpbix OAHa KaKan-HH6yAb nopo/ia cjiyxcHJia 6u eAHHnueH cpaB- 
HeHHH. TaKoft nopoAOH CJiyxcnjia HaM 6epe3a. 06a sth cnoco6a nocTBHOBKH 

onbiTOB Mbi npHMeHHJIH RJin XapaKTepHCTHKH aCCHMHJIHUHOHHOH CnOC06HOCTH 

CBeTOJno6nBbix h TeHeBbiHocjiHBbix nopoA Ha Bbicmen h cpeAHefi ciyneHnx 
ocBeiueHHH. 

OnbiTbi npn MHHHMajibHOM ocBenxeHHH (300 — 50 m/cb.) no onpeAejieHHio 
KOMneHcauHOHHoro nyHKTa jibCTB eHHbix cTaBHJiHCb Bcer.zia nonapHO — juin 
CBeTO.TK)6HBOH H .TeHeBbIHOCJIHBOH nOpO^bl OJIHOBpeMeHHO. yCJIOBHH OCBeilXeHHH 
(sjieKTpuqecKaa jiaMnonKa b50 cBenen), TeMnepaTypa ( 20 ° C), npo^oJiHCHTejib- 
HOCTb onbiTOB (20 mhh.), BpeMH ot MOMeHTa cpe3aHHH jincTbeB ro Hana/ia 
onbiTa (20 mhh.) h ycjiOBHH xpaHeHHH hx b TeneHHe stoto nepnoji,a BpeMeHH 
(bo BJia^HOH aTMOCcfiepe, Ha paccenHHOM CBeTy) bo Bcex onbiTax no onpejie- 
jieHHio KOMneHcauHOHHoro nyHKTa co6jnoji,ajiHCb b jiocTaTomiOH Mepe crporo 
oaHHaKOBbie. B CHJiy stoto ^aHHbie sthx onbiTOB 6biJiH cpaBHHMbi Me>K^:y co6oio. 
TmaTejibHOCTb b nocTaHOBKe sthx onbiTOB 6biJia Heo6xo,zi ( HMa euxe h noTOMy, 
hto pa3HHqa b KOHueHTpaunn C0 2 ao h nocjie onbiTa npn HHTeHCHBHOCTH 
CBeTa, 6 jih 3 koh k no.aoHceHHio KOMneHcauHOHHoro nyHKTa, 6bijia oneHb Majia. 

npHMeHeHHe MeTOjia n h (J) h ji b t p a u h h. ripH orincaHHH onbiTOB 
C XBOHHbIMH 6bJJIO yTKQ yKa3aHO Ha HBJieHHe CHH)KeHH5I aCCHMHJIHUHH B ^HeB- 
Hbie nacbi b xcapKHe, cojmeHHbie ahh. HaH6ojiee pe3Koe CHHxceHne accHMHjin- 
UHH Mbi Ha6jIK),ZI ( aJlH y JIHCTBeHHHUbl, HTO BnOJIHe nOHflTHO npn TOHKOM H HeHCHOM 
CTpoeHHH ee jiHCTa. TeM 6ojiee mo>kho 6biJio onacaTbcn y jih CTBeHHbix nopoji, 
Cojibinefl qyBCTBHTejibHocTH accHMHJinixHOHHoro annapara (h b nepByio onepeAt 
ycTbHHHoro annapaTa) k He6jiaronpHHTHbiM ycjiOBHHM BHeuiHen cpeAbi. B pa6oTe 
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c jiHCTBeHHbiMH Mbi hmcah b pyKax 6bicTpbiH, yAodHbin h b AOCTaToqHoft Mepe 
OT^eTJIHBblH M0TO A OIipeAeAeHHH COCTOHHHH yCTbHA— MCTOA HH(j)HAbTpatI,HH 

M o a h m a (Molisch, 1912). 

B 03 M 0 )KH 0 CTb ycneiHHOrO npHMeHeHHH MeTOAa HH(j)HAbTpaiI,HH K AHCTbHM 
H3yqaeMbix h3mh ApeBecHbix nopoA BbiBbiBajia coMHeHHe, b BHAy hx reTepofia- 
pnqecKoro cTpoeHHH. HccAeAOBaHHH He re pa (Neger, 1918) noKa3aAH, hto 
stot THn CTpoeHHH CBOHCTBeH jiHCTbHM noqTH Bcex ApeBecHbix nopoA- 
nosTOMv npHMeHeHHe MeTOAa HH^HAbTpaijHH k H3yqaeMbiM hbmh ApeBecHbiM 
nopo^aM 6buio npoBepeHo ao Haqajia onbiTOB. IlpoBepKa 3aKAioqaAacb b cpaB- 
HeHHH noKa3aHHft, nojiyqaeMbix MeTOAOM HH(j)HAbTpauHH, c AeHCTBHTeAbHbiM 
cocTOHHHeM ycTbHu, Ha6AioAaeMbix HenocpeACTBeHHO b MHKpocKon. riocjieAHee 
6hao ocymecTBHMo Ha 6oAee npo3paqHbix moaoahx AHCTbnx. JXnn 3 Toro 3a- 
AOato ao ecTecxBeHHoro pacnycKaHHH noqeK Ha AepeBbnx HaMH 6hah cpe3aHbi 
BeTKH c Tex 9K3eMrijinpoB AepeBbeB, KOTopwe 6hah HaMeqeHbi k H3yqeHHio, 
h noMeLueHbi b Aa6opaTopHH, b TenAHHKe MejKAy okh 3 mh, npn t 15—20°. 
K KOHuy anpejiH Mbi yme hmcah MOAOAbie AHCTbH 6epe3bi, Annbi, KAeHa, BH3a, 
HBbi h, H3KOHeu, Ay6a. Ha6^iOAeHHH npoH3BOAHAHCb CHanajia Ha sthx AHCTbnx 
h npoAOJuxa^HCb Bee BpeMH no Mepe hx pa3BHTHH ao cepeAHHbi Man. 3,aTeM 
6bIAH nOBTOpeHbl Ha MOAOAbIX AHCTbHX B nepHOA hx pa3BHTHH Ha AOpeBbHX. 
B xanecTBe HH^HAbTpHpyiomeH xchakocth Mbi no;ib30BajiHCb kchjiojiom, — 
oahoh h3 HanSojiee 6bicTpo npoHHKaiomHx >KHAK0CTeft h b to we BpeMH ncna- 
paiomHxcH He TaK 6bicTpo, kzk HanpHMep 3(j)Hp, hto cocTaBAHeT npeHMyme- 
ctbo b pa6oie jieTOM, b n<apy h Ha^BeTpy. 

Ha MOAOAbIX AHCTbHX OOqTH AO KOHUa HX pa3BHTHH MO)KHO 6bIAO BHAOTb 
B MHKpOCKOne Ha CHAbHOM AH(})(J)y3HOM CBeTy CTeneHb paCKpblTHH yCTbHU. Bo 
Bcex Ha6AiOAeHHHX Mbi noTiynHJiH nOAHyio corjiacoBaHHOCTb nOKa3aHHft MeTOAa 
HH(i)HAbTpaUHH C AeHCTBHTeAbHbiM COCTOHHHeM yCTbHI];, HaOAioAaeMbix nOA 
MHKpocKonoM. HH(j)HAbTpauHH 6biAa HencHa Jinrnb b tom cAyqae, xorAa ycTbHija 
6 hah eAsa npn^TKpbiTbi. B tom me cjiynae, KorAa ycTbHija 6 mah uinpOKO 
pacKpbiTbi, HH^HAbTpauHH HacTynaAa 6bicrpo h oTqeTAHBO y Bcex AHCTbeB. Mbi, 
He npHMeHHAH LUKaAbI AAH KOAHHeCTBeHHOH OU,eHKH CTeneHH paCKpbITHH yCTbHA, 
a orpaHH4HAHCb AHinb KanecTBeHHOH oueHKoft. HaM BancHo 6biAO 6paTb 
B OnbIT AHCTbH AHHIb C HJHpOKO paCKpbITbIMH yCTbHIjaMH H, eCAH HH(|)HAbT- 
pauHH uiAa HeAOCTaTOHHO 6bicTpo h OTneTAHBo, ahct yme He 6paACH aah 
onbiTa. KpoMe Toro, HeoSxoAHMO 6 mao SbicTpo opneHTHpoBaTbcn b coctohhhh 
ycTbHu, MTo6bi He 3aT$irHBaTb HanaAO onbiTa. MeTOA HH(J)HAbTpauHH yAOBAeT- 

BOpflA BCeM 3THM Tpe 60 BaHHHM H OKa3aACH BROAHe npHMeHHM K AHCTbHM HCCAe- 

AyeMbix hbmh nopoA. npn noMomn ero Mbi onpeAeAHAH cocTOHHHe ycTbHij 
Kan ao, TaK h nocAe onbiTa. 

npHMeHeHne BAancHon aTMoc(J)epbi. KaK h b pa6oTe c xBOHHbiMH, 
BeTOHKH cpe3aAHCb noA boaoh o6biHHO HenocpeACTBeHHO nepeA onbiTOM h AaAee 
AO KOHua onbiTa noAynaAH BOAy. Ho b pa6oTe c AHCTBeHHbiMH Mbi npHMeHHAH 
eme OAHy Mepy aah o6ecneneHHH onTHMaAbHbix ycAOBHH BAancHOCTH. JlncibH, 
TOTnac nocAe epe3aHHH, noMeiuaAHCb bo BAa^KHyio aTMoc(})epy, rAe h HaxoAH- 
AHCb ao HanaAa onbiTa. OnbiT noKa3aA, hto npHMeHeHne BAancHOH aTMOC(})epbi 
3HanHTeAbHo yAAHHaeT nepHOA pacKpbiTHH ycTbHq b cyxoe BpeMH y cpe3aH- 
Hbix AHCTbeB Aa>xe Tanoro Kanpn3Horo AepeBa, Kan Ay6. O qyBCTBHTeAbHocTH 
ycTbHHHoro annapaTa Ay6a k He6AaronpHHTHbiM ycAOBHHM BOAHoro pencnMa 
HaM 6 wao H3BecTHo h paHbine. Tax b opneHTHpoBonHbix onbiTax actom 1927 r. 
b oco6eHHO cyxofi nepnoA HaM hh pa3y He yAaAocb o6Hapy)KHTb accHMHAH- 
UHH AHCTbeB Ay6a Ha npHMOM COAHeHHOM CBeTy B HCHbie C yTpa AHH. JleTOM 
1930 roAa., — b o6meM 6AaronpnHTHOM no KOAnnecTBy BbinaBinHX ocaAKOB,— 
b TeneHHe HacTynnBinero b HioHe nepnoAa hchoh h cyxon noroAti AHCTbH Ay6a 
CHH3HAH aCCHMHAHUHK) TOpa3AO pe3He ApyrHX nopoA. OnbITbl C Ay 60 M H AH- 
non (cm. TaSAHuy 8), npoBeAeHHbie b pa3AnqHbie qacbi b ncapKHH, cyxon, 
coAHeqHbift AOHb (npn He3HaqHTeAbHOM KOAHqecTBe ocaaKOB BTeqeHne hiohh), 
noKa3aAH, hto b to BpeMH KaK Anna npoAOAncaAa accHMHAnpoBaTb h b sthx 
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yCJIOBHHX JFOBOJIbHO HHTeHCHBHO, XOTH H CHHHCaH aCCHMHJIHUHK) nO Mepe npH- 
6jiH)KeHHH k uoJiyjiRK ), jxy6 accHMHjmpoBaji jmuih b 87 2 qac * Y T P a > B 9 1 / 2 accn- 
mhjihuhh npeKpaTHjiacb, a b 10 h 11 qac. yTpa npeo6jia/i;ajio BbijiejieHHe C0 2 1 . 

Mto6u BblflCHHTb npOAO/DKHTeJIbHOCTb paCKpbITHfl yCTbHU B 3aBHCHMOCTH 
ot cnocoSoB cpe3aHHq h ^ajibHenmero coAepacaHHH JiHCTa jxo Haqajia oribiTa, 
b hchhh cyxofl (oth. BJiaacHOCTb b 4 qac. yTpa h b 1 qac jxun —55 h 35%) 
jxeHb npn 20° b tchh, 6biji nocTaBJieH cjiejiyiomHH onbiT c jiHCTbHMH jiy6a. 
Bbuio cpe3aHO OAHOBpeMeHHO 3 JiHCTa: 

1) oahh cpe3ajica b B03^yxe h 3aTeM onycKajica cpe30M b BO^y, 

2) Apyrofl cpe3ajicH uojx bojxoPl h Bee BpeMH ,zi,ep}KajiC5i qepeHKOM b Bo^e, 

3) TpeTHH cpe3a;iCH h Aep)KajiCfl b BOAe, KaK h BTOpon, ho KpoMe tobo 
TOT qac nocjie cpe3aHHH noMemajica bo BjiaacHyio aTMoc(})epy. 

JlHCTba 6bijiH cpe3aHbi b I3 h 55' h nocTaBJieHbi Ha pacceaHHOM cBeTy Ha 
OKHe Jia6opaTopHoro AOMHKa. npo6bi Ha cocTOHHHe ycTbHix npoH3BO£HJiHCb 
Ka^bie 2 — 3 MHHyTbi. Pe3yjibTaTbi nojiyqnjiHCb cjie^yiomHe: 

n e p b bi h ji h c t — qepe3 7 mhh. yace coBepmeHHo He HHtjwjibTpHpoBajicH. 

Bto po h jihct— qepe3 10 mhh. HH(j)HJibTpHpOBajiCH ciia6o, a qepe3 
20 mhh. e^Ba HH(J)HjibTpHpoBajiC5i, ojmaKO b TeqeHHe eme 30 mhh. He 3aKpbi- 
Baji ycTbHu Bnojme. 

TpeTHH jihct — npenpacHO HH(J)HjibTpHpoBajiC5i Bee BpeMH, name 6y- 
jx yqn 3aTeM BbiCTaBJieH Ha cojiHn,e Ha 10 mhh. 

TaKHM o6pa30M, npnMeHeHHe BJiaacHoft aTM0C(})epbi b onbiTax c jihctbch- 
hhmh co3JiaBajio 6JiaronpHHTHbie ycjiOBHH jxjm accHMHjismHH. 

RacqeT accHMHjiaqHOHHbix BejinqHH. ripn pacqeTe accHMHJin- 
UHOHHblX BeJIHHHH MbI nOJIb30BaJIHCb, KaK eAHHHLjeH CpaBHeHHH, H nOBepXHOCTbK) 
h CBeacHM BecoM JiHCTa. 06a cnoco6a .nonojiHHJiH jipyr jx pyra, xapaKTepH3ya 
pa3JiHqHbie CTopoHbi npon,ecca. PacqeT na noBepxHOCTb JiHCTa, — o6biMHyio 
e^HHHqy cpaBHeHHH accHMHji5m,HH nJiocKHx jiHCTbeB, — xapaKTepH3yeT pa6oiy 
Maccu JiHCTa, npHxoAameHCH Ha eji,HHHqy noBepxHOCTH. n P H pa3Jinq- 
hoh TcfjiLUHHe JiHCTa 3TH Maccu MoryT 6biTb oqeHb pa3JinqHbi. 3 tot cnoco6 
nepeqncjieHHH HMeeT oco6oe 3HaqeHHe, Hanp., npn cpaBHeHHH JiHCTbeB Ha 
HcnoJib30BaHHe na^aioiueH Ha eji,HHHuy noBepxHOCTH coJiHeqHOH SHeprHH. 
O^HaKO oh He Bcerji,a xapaKTepn3yeT pa6oTy JiHCTa. Ecjih HaM HyncHO cpaB- 
HHTb pa6oTy e^HHHUbi KJieToqHOH Maccu y pa3Hbix .nncTbeB, b stom 


1 OflHaKo, ^bixaHHe JiHCTa a y6a b TeMiioie 6biao 3HaHHTejibHO Bbiuie; TaK 8/VI npH t 22° b 
10 h 30' oho cociaBiJiao 1,46 mz C0 2 Ha 1 z CBe>Kero Beca h 0,74 Ha 50 cm". FIobh^hmom^^ accn- 
MHJiquua Bee >Ke nponcxoAHaa. 
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CAynae npaBHAbHee BecTH pacneT Ha ero CBeacnH Bee. noAb 3 yacb b stom 
cjiynae pacneTOM Ha noBepxHocTb, Mbi MO)KeM npH 3 HaTb ab a AHCTa OAHHaKo- 
bmmh no pa 6 oTe, xoth b AeHCTBHTeAbHoe™ hx tkshh pa 6 oTaK)T coBepmeHHO 
paa/iHHHo — y tohkoto cnjibHee, neM y TOACToro. 

Toro, HT 06 bI CyAHTb, HaCHTOJIbKO pa3^H4Ha TOJILUHHa JIHCTbeB y HCCJieAO- 

BaHHbix HaMH nopoA, b HH)KecjieAyK)meH Ta6AHHKe npHBeAeHbi TOHHbie AaHHbie 

TOALUHHbl JIHCTbeB, — KaK CBeTOBbIX, TaK H TeHeBbIX. H3MepeHHH npOH3BOAH- 
AHCb MHKpOMeTpHHeCKHM TOACTOMepOM. IlpHBeAeHHbie B TaSjIHHKe UH(j)pbI Bbl- 
BeAeHbi Ha ocHOBaHHH 6oAbmoro nncAa H3MepeHHH jiHCTbeB b pa3AHHHbix nac- 
THX AHCTOBOH nJiaCTHHKH H Bbipa>KeHbI B MM, 
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H 3 u,H(J)p bhaho, hto HBa HMeeT TOJiiuHHy Bbime, a KjieH Hnace cpeAHen 
b HauieM pnAy h hto HaH6o^buian pa3H«ua b TOAiuHHe CBeTOBoro h TeHeBoro 
AHCTa HMeeTcn y AHnbi. KpoMe toaiuhhh ahctobhx njiacTHHOK, He6e3biHTe- 
pecHO npHBecTH eiue coothoui6hhh CBeacero Beca AHCTbeB h hx noBepxHOCTH, 
b KOTOpbix noBepxHocTb B3HTa 3a eAHHHuy. 3Ta BeAH^HHa noKa3biBaeT Bee 
achboh Maccbi b rpaMMax, jipHxoA^meHcn Ha eAHHHuy noBepxHOCTH (100 cm 1 ) 
y pa3JIHHHbIX AHCTbeB. 


CBeTOBbie JIHCTbH 

HBa 
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B cpeAHeM H3 8—16 
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H3 Ta6jIHHKH BHAHO, HTO y HBbI Ha eAHHHuy noBepxHOCTH AHCT3 npHXO- 
AHTch BABoe (h a ance cahihkom) SoAbine )khboh Maccbi TKaHH, neM y KJieHa. 
Mto KacaeTcn ocTaAbHbix, to npH OAHHaKOBOH toaiuhhc njiacraHKH Ha6jnoAa- 
eTCH pa3AHHHe, HaH6ojiee 3aMeTHoe, Hanp. y Ay6a h AHnbi: npn oahoh h toh 
}Ke TO/ILUHHe AHCTB B 0,21 MM Bee ACHBOH Maccbi Ha eAHHHuy nOBepXHQCTH 
Ay6a (100 cm 1 ), Beponrao, SjiaroAapn 6oAbinoMy KOJinnecTsy MexaHHnecKHx 
sjieMeHTOB, cocTaBjineT 1,66 z, ay AHnbi Bcero AHinb 1 , 18 . B stom othoihchhh 
AHCT BH3a CTOHT 6AH)Ke K AHCTy Ayoa, a AHCT JIHnbI K AHCTy 6epe3bl. H3 npn- 
BeAeHHblX ABHHblX BHAHO, HTO AAH nOJIHOH XapaKTepHCTHKH pa6oTbI AHCTa CO- 
BepuieHno Heo6xoAHMO npoH3BOAHTb pacneT accHMHJinuHH He TOAbKo Ha no- 
BepxHOCTb, ho TaKHce h Ha ero cbokhh Bee, kbk sto h AeAaeT BHAbiiiTeT- 
Tep (Willstatter, 191 ^) b CBoen KAaccHnecKofi pa6oTe HaA accHMHAHUHeft *. 

riepecneT Ha cbipon Bee roBopHT o pa6oie b cpeAHeM Been Maccbi jibctb 
b uejioM. /],ah onpeAeAeHHH pa6oTbi aKTHBHOH nacra stoh Maccbi J Iio6HMeH- 
ko, a 3aTeM BHAbiHTeTTep nepenHCAHioT Ha eAHHHuy Beca xAopo(J)HAAa. 
riOHTH AAH Bcex HCCAeAOBaHHbIX HaMH nopoA JlK)6HMeHKO (1916) ABA ko- 
AnnecTBa xAopo(})HAAa b eAHHHuax CBe}Kero Beca. A hmchho, y nopoA, CAyacHB- 


1 Rnn AbixaHHff cjiejiyeT pemmejibHo npeiuio^ecTb nepecHeT Ha cbipon Bee, Tax KaK AbixaHne 
ecTb npencae Bcero cjjyHKUHH Maccbi TKaHen. 
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niHx HaM b onbiTe, HMeiOTca, corjiacHo ero onpeAe./ieHHHM, CAeAyiomne koah- 
qecTBa xjiopo(j)HA, 7 ia Ha 1 kz cbipbix AHCTbeB: 


XBOHHbie 

Pinus siIvestris . 1,13 2 

Picea excelsa .. 1,20. 

Larix sibirica . 1,30 „ 

Abies sibirica . 1,75. 

JlHCTBeHHbie 

Betula alba ( verrucosa) .2,40 2 

Ulmits effusa .2,31 „ 

Til'a parvifolia .2,80 . 

Quercus pedunculata .2,77 „ 

Acer platanoides (CBeTOB.) .2,66 „ 

Salix aurita .• . . . 3,40 ) ^^0 z 

Salix repens .1,80 ) 


Kan yxce 6biA0 yKa3aHo, cbipon Bee xboh pa3JiHHHbix xbohhhx HMeeT npn- 
6^H3HTe;ibHO o^HHaKOBoe eoAepxcaHHe x^iopo(J)H^;ia 3a HCKAioqeHHeivi nHXTbi, co- 
Aepxcamen ero pa3a b nOATopa SoAbiue. y AHCTBeHHbix ero b 2 pa3a Sojibine, qeM 
y xBOHHbix, ho h 3Aecb b npeAeAax cbmoh rpynnbi coAepxcaHHe XAOpocjDHAAa ko- 
jie6;ieTCH b He6ojibiiiHX npeAeAax, ot 2,31' z ao 2,80 a. ToAbKo aah AHCTbeB Ha- 
mero BHAa hbh (5. Jragilis) HeT yKa3aHHH OTHocHTejibHO co/jepxcaHHH xAOpo- 
(JiH^Jia. yKa3aHHbie ace J1io6HMeHko bham hb cjihlukom pa3HHTCH b stom 
OTH omeHHH Aoyr ot Apyra, HTo6bi mohcho 6hao npHMeHHTb k HarneMy BH/fy 
cpeAHioio (2,66) H3 hhx. TaKHM o6pa30M, aah Bcex nopoA, KpOMe hbh, mo>kho 
nOAb30BaTbCH 3THMH BeAHHHHaMH RJlft nepeHHCJieHHH Ha HHX aCCHMHAHLXHH. 

3apaHee yate mohcho ci<a3aTb, hto b npeAeAax KaxcAOH rpynnbi b OTAexbHOCTH 
3T0 nepenHc^eHHe aoaxcho AaTb aah Bcex nopoA no cymecTBy ( 3 a hckaio- 
qeHHeM nnxTbi) tot h ce pe3yAbTai, KOTOpbiH Mbi noAyqaeM npH nepenHCJieHHH 
Ha CBeacHH Bee. 

Acchmhahuhh h B03pacT AepeBa. Ha xbohhmx (cocHa), onpeAeAHH 
pa6oTy xboh b 3aBHCHMOCTH ot B03pacTa AepeBa, Mbi npniHAH k Heo6xoAH- 
mocth npn Bbi6ope MaTepnaJia aah cpaBHeHHH o6pamaTb BHHMaHne Ha ero 
B03paCT. H 3 AHCTBeHHbIX Mbi MOTAH npOBeCTH COOTBeTCTByiOLUHe OnbITbl Ha 
Ay6e, noJib3yncb TeM, hto b6ah3h yqacTKa Ka6nHeTa (})H3HOAorHH pacTeHHH 
HMeioTCH Ay6bi 43-x. h 16-a. B03pacTa (no npoHcxoxcAeHHio H3 JleHHHrpaACK. 
OKp.). KpoMe Toro, Ha caMOM yqaerae HMeJiHCb OAHOJieTHHe AySxn H3 xcoAy- 
Aen 6biBiu. TyjibCKoft h BopOHexccKOH ry6., a b nHTOMHHKe — 16-a. AySKH H3 
Tex xce MecT. OnbiTbi c ahctbemh Ay6oB 43-a. h 16-ji. B03pacTa, npOBeAeHHbie 
Ha npHMOM co^HenHOM CBeTy, b HioHe — Hio/ie, — nepnoA nDeHMymecTBeHHO 
cyxofi, — ask)t noHHxceHHbie accHMHJinuHOHHbie BeAnqHHbi. Jlniiib b aBrycTe, 
nocAe o6HJibHHx AOxeAeft, npn bucokoh 0TH0CHTe.ibH0ft ba3>khocth B03Ayxa, 
Ha oneHb cnjibHOM pacceaH om CBeTy, noAyqeHbi oneHb BbicoKHe accHMHAa- 
AHOHHbie BeJIHHHHbl. Ho, He33BHCHMO OT a6cOAK)THOH BeAHHHHbl aCCHMHAHUHH, 
bo Bcex 6e3 HCKAioqeHHa onbiTax 16-a. AySKH o6Hapy>KHBaK)T 6ojiee Bbiconyio 
accHMHAauHOHHyio cnoco6HOCTb npn o6ohx cnocodax pacneTa BeAHqHH (cm. 
npnjioxceHHe, Ta6ji. 21). Ecah HCKAioqHTb onbiTbi (12 h 17/VII) c pe3KO no- 
HHxceHHOft accHMHjiauHeH, to no^yqHM, qTO jihct 16-jt. Ay6a accHMHyinpyeT b 
cpeAHeM noqTH b nojiTopa pa3a HHTeHCHBHee jihctb 43-a. AyOa npn pacqeTe 
Ha cBexcHH Bee h b 1,25 pa3a 6o^bine npn pacqeTe Ha noBepxHOCTb. flpaBAa, 
pa3HHUa B aCCHMH/IHUHOHHQH CnOCOSHOCTH 43-JI. H 16-./I. AyOOB He TaK Be^IHKa 
KaK 9 to 6biJio b onbiTax c cochoh (iaM MOjiOAbie accHMHjinpoBajiH BABoe 6o^bine), 
ho h pa3HHua b B03pacTe cpaBHHBaeMbix AepeBbeB 3HaqHTe;ibHO MeHbine, qeM 
6buia b onbiTax c cochoh. TaM Mbi cpaBHHBa^iH accHMHJiauHio 12-^. h 80-ji. 
coceH. 
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n P H epaBHeHHH JIHCTbeB 16-JI. AV6K0B C O^HOJieTHHMH OKa3a^OCb, HTO no- 
cjieAnne accHMHJinpyioT HecKOJibKo cjia6ee. 3 to Ha6jiiOAaJiocb, KaK Ha npnMOM 
cojihchhom cBeTy, TaK h Ha pacceaHHOM npn cnjiouib o6jianHOM He6e. flpH- 
9TOM pa3HHUa B aCCHMHJIHIJHH 16 JI. H OAHOJieTHHX Ay6K0B npOHBHJiaCb, TJiaB- 
HbiM o6pa30M, Ha AySKax TyjibCKoro npoHcxomAeHHn. BopOHemcKne Ay6KH,— 
16-JI. H 1-JI.— aCCHMHJIHpOBaJIH nOHTH OAHHaKOBO. 

TaKHM o6pa30M, nepBbin roA pocTa xapaKTepH3yeTca KaK 6bi HenoJiHOH pa6o- 
toh accuMHJiHUHOHHoro annapaTa *. B k3koh CTeneHH bto cBOHCTBeHHO ApyrHM 
nopoA^M h Kor^a HacTynaeT oriTHMyM ero pa3BHTim—MoryT peuiHTb tojihko 
A ajibHeftuiHe, cneunaJibHO nocBameHHbie 9 T 0 My HcejieAOBaHHH. Mbi TOJibKo ot- 
MenaeM, hto npn Bbi6ope MaTepnajia ajih epaBHeHHH y jiHCTBeHHbix, TaK me KaK 
h xBoftHbix, Heo6xoAHMo CHHTaTbCH c B03pacT0M AepeBa. Hto me KacaeTCH He- 
CKOJIbKO 60 Jiee HHTeHCHBHOH aCCHMHJIHUHH 16-JI. Ay6KOB TyJIbCKOrO npOHC- 
XOHCAeHHH no CpaBHBHHK) C BOpOHemCKHMH, TO 9T0, nOBHAHMOMy, HaAO OT- 

HecTH 3a cneT HecKOJibKo ji ynmero pa3BHTHH hx, BCJieACTBne pocTa Ha HecKOJibKo 
jiynmeft nonBe. 

Mto noHBa, AencTBHTejibHO, BAnaeT Ha accHMHJinuHio Ay6a, noi<a3biBaiOT 
onuTbi, npHBeAeHHbie b HnmecjieAyiomeH Ta6jiHue. 


BjiHHHHe nooeHHoro ynoOpeHHH Ha a c c h m h jhiu h io ay 6 a 
(o^HOB 03 pacTHbie ^epeBbq— 16 ji.) 


■■ 
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22/viii 

YAo6p. 

12 h 21'-12 h 36 ,i 

3,88 



3,36 




Heyjio6p. 

12 h 22'-12 h 37 / 


3,24 

1 :1,20 


1,94 

1:1,73 

■■ 

y^o6p. 

12 h 24'-12 h 39' 

2,71 



2,34 



■ 

Hey ao 6 p. 

12 h 25 , -12 h 40 , ! 


2,28 

1 : 1,19 

1 

1 

1,60 

1:1,46 


npHMeqaHne. OnMTbi npOBejieHbi npH t 18—19° C. 


Ta6jiHua noKa3biBaeT 3HanHTejibHoe (ot 20 ao 73%) yBejinneHne accHMH- 
jihuhohhoh cnoco6nocTH b jiHCTbnx Ay6a, pa3BHBaBiuerocH Bee BpeMH pocTa 
Ha yAoSpeHHoft nonBe. IlpH stom yBejinneHne Ha noBepxHocTb 3HanHTejibHO 
Oojibine (46—73% BMecTO 20%), *ieM Ha Bee, BeponrHO, BCJieACTBne 6ojiee 

MOUI,HOrO pa3BHTHH JIHCTa B TOJHUHHy. 

CBeTOBbie h TeHeBbie jiHCTbH. CooTHomeHHe accHMHJiHUHO hho& 
cnoco6HOCTH CBeTOBoro h TeHeBoro jihctb b 3aBHCHMoeTH ot CTeneHH ocBeuxe- 
HHH Mbi BbIHCHHJIH B Onbl i aXC JIHnOH, 6epe30H, AySOM H BH30M. TaK KaK COMHe- 
HHe MOTJIO B03HHKHyTb JlHIHb OTHOCHTeJIbHO pa60TbI TeHeBOTO JIHCTa npH OCBe- 
Hi,eHHH 6ojiee hjih MeHee bucokoh khtchchehocth, to onbiTbi oth h 6bijin npo- 
BeAeHbi Ha paccenHHOM CBeTy (30%) h npHMOM cojihchhom (ok. 100%). KaK bhaho 
H3 HHHcenpHBeAeHHOH TaSjiHUbi, neM pe3ne BbipameHa pa3HHixa MemAy CBeTO- 
BblM H TeHeBbIM THFIOM JIHCTa (CM.CTp. 25), TeM OOJIbUie paCXOAHTCH BeJIHHHHbl 
OTHOCHTeJIbHOH aCCHMHJIHUHH HX B 33BHCHMOCTH OT nepCCHeTa. 

Tax, Hanp., TeHeBOH jihct Jinnbi, npn pacneTe Ha CBemHH Bee, a ame Ha 
npnMOM cojiHenHOM CBeTy accHMHJiHpyeT HapaBHe co CBeTOBbiM (1 : 1,01), a Ha 
paccenHHOM CBeTy 3 aMeTHO npeBoexoAHT ero (1:0,75). ripn pacneTe me Ha 
noBepxHocTb TeHeBOH accHMHJiHpyeT HapaBHe co CBeTOBbiM Ha paccenHHOM CBeTy 


1 Ha He,nopa 3 BHTHe JiHCTbeB b oqeHb mojiohom B 03 pacrey>Ke ym 3 biBaJi LLlpaMM (Schramm, 1912). 
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OTHOUieHHe aCCHMHJIJIUHH CBeTOBbIX H T e H e B bl X Jl H C Tb e B JIHCTBeHHbIX 
nopoa npH p a 3 ji h h h o m ocBemeHHH 


AcCHMHJIflUHfl TeHeB. JIHCTa .itflH KaJKflOH nopoilbl = 1. 



JInna 

Bepe3a 

- m ' 

Bfl3 

OcBemeHHe 

flepecq. Ha: 

flepec 

h. Ha: 

Ilepecq. Ha: 

nepec**. Ha: 

1 2 

cb. Bee 

50 cm 2 

1 2 

cb. Bee 

50 cm 2 

1 2 

cb. Bee 

50 cm' 

1 2 

cb. Bee 

50 cm 2 


npflMoe coJiHe^- 
Hoe — 100% . . . 1 
PacceHHHbift ; 

" CBeT — 30% . . . 

1 :1,01 

| 1:0,75 

1: 1,52 

1:1,01 

1 

1 : 1,17 

i ! 

| 1 : 0,92 j 

1 : 1,22 

i 

1:1,05 
l . 

1 :1,92 

1 : 1,10 

1 :2,08 

1 :1,47 

1:1,42 

1:1,09 

1 :1,66 

1 :1,51 


(1:1,01), ho 3 HaHHTe^ibHO OTCTaeT Ha npsiMOM cojmenHOM CBeTy (1:1,52). 
y 6epe3bi, HaoSopoT, nonTH HeT pa3HHijbi b 3aBHCHM0CTH ot cnoco 6 a nepecneTa, 
b cbh3h c HaHMeHbiiieH njiacTHHHocTbio aHaTOMHqecKoro CTpoeHna ee jihct 3. 
riosTOMy npH pacneTe Ha noBepxHOCTb TeHeBoft jihct 6epe3bi Ha npnMOM 
cojiHeqHOM CBeTy Bbi^eJineTCH cpeAH Apyrnx nopoA CBoeft oraocHTeJibHO Bbi- 
cokoh accHMH^HUHOHHOH cnoco 6 HOCTbio (1:1,22). Ho, bo bchkom cjiynae, npH 
pacqeTe Ha noBepxHOCTb TeHeBoft jihct, Kan 6 epe 3 bi, Tan h JiHnbi accHMHJinpyeT 
cjia 6 ee CBeTOBoro Ha npnMpM cojmenHOM CBeTy h nonra OAnnaKOBO c hhm Ha 
pacceaHHOM. y a y 6 a h BH3a, Ka k Ha npHMOM cojmenHOM CBeTy, Tan h Ha pac- 
cenHHOM, npn jiio6om cnoco 6 e nepecneTa, TeHeBbie jiHCTba otct3K)t ot CBe- 
TOBbix, npHTOM b 1-m cjiynae 6 ojiee 3HaqHTe;ibHO. TaKHM o6pa30M, Ha jihctbch- 
Hbix nopo^ax Mbi bhahm b o 6 meM tot nee xapaKTep cooTHomeHHft accHMHJm- 
U.HOHHOH Cn 0 C 06 H 0 CTH CBeTOBOTO H TeHeBOTO JIHCTa B 3aBHCHMOCTH OT^ CBeTa, 
hto h Ha xBOHHbix. TeHeBbie jiHCTbH accHMHjinpyioT b cpe^HeM cjia 6 ee cbcto- 
BblX Ha npHMOM COJIHCHHOM CBeTy H BbipaBHHBaiOTCH C HHMH C nOHHHCeHHeM 

ocBeiueHHH a o 30% nojiHoro. 

CpaBHeHHe hcchmhjihuhh 6epe3bi 11 jirnibi 

Bo Bcex onbiTax c 6epe3oft MaTepnajiOM cjiyxcnjiH jiHCTbn mojioaoto 15-ji. 
AepeBa. JlHCTbH OojibinHx 6epe3 6biJin HaM HeAOCTynHbi, bbhay BbicoKonoAna- 
TblX KpOH. B onbiTax C TeHeBbIMH JIHCTbHMH JIHnbI H 6epe3bl Mbi n0JIb30BaJIHCb 
0AH0B03paCTHbIMH A^pOBbHMH (15 Jl.). CBeTOBbie JIHGTbfl JIHnbI npHXO^HJIOCb 
6paTb c AepeBa HecKOJibKo 6ojiee cTaporo 3a HenMeHHeM CBeTOBoro 3K3eM- 
njiapa JiHnbi cooTBeTCTByiomero B03pacTa. 06e nopoAbi o6Hapv>KHBaK)T Bbico- 
KyiO aCCHMHJI5HJ,HOHHyiO CnOCOSHOCTb, KaK TeHeBbIX, TaK H CBeTOBbIX JIHCTbeB 
Ha npnMOM cojmeHHOM CBeTy, npHneM 3aMenaTejibHO, hto TeHejno6HBaa Jinna 
jiHiiib HeMHoro OTCTaeT ot cbotojiioShboh 6epe3bi (cm. npHjionceHHe, Ta6ji. 10). 

B cpe^HeM H3 10 ouhtob cooTHomeHHe accHMHJinuHOHHOH choco6hocth 
6epe3bi Hyinnbi npn pacneTe Ha noBepxHOCTb cocTaBjmeT— 1:0,80, ecjiH accHMH- 
jihuhk) 6epe3bi npHHHTb 3a eAHHHuy; h 1 :0,90 npn pacneTe Ha cBexcHft Bee. 
Bee onbiTbi npoBeAeHbi 6 biJiH npn 6 jiaronpHHTHbix b o 6 ui,eM ycjiOBHnx boahoto 
peHCHMa H AaiOT AOBOJIbHO pOBHblH pHA COOTHOUieHHH, xapaKTepH3yioiuHx 
accHMHjinuHOHHyio cnoco 6 HocTb 6epe3bi h jiHnbi. TIocjieAHHH onbiT 29/VIII 
noKa3biBaeT MaKCHMyM accHMHjiauHOHHoft cnoco 6 'HOCTH, Tan KaK ycjioBHH ero 
6 bijiH HCKAioHHTeAbHo 6 jiaronpHHTHbi. riocjie nepHOAa o 6 HjibHbix aohcagh c 21 
no 25/VIII (Bbinajio Bcero 73,6 mm ocaAKOB, npnneM 3a oahh AeHb 24/VIII 
Bbinajio 60,6 mm ) h nacMypHOft noroAbi c 26 no 29/ViII, HacTynnjiH 3 aTeM 
acHbie Tenjibie ahh. nojiyneHHoe b stom onbiTe cooTHomeHHe accHMHjmuHH 
nopoA (1:0,78) coBepineHHO to xce, hto h BbimeyKa3aHHoe cpeAHee H3 10 onbi-: 
tob (1 :0,80). AocojnoTHbie BejiHHHHbi accHMHjinuHH 6 epe 3 bi h jiHnbi nojiyneHbi 
oneHb BbicoKHe. Ecjih KocTbmeB h cotpvahhkh (1928) nojiynajiH ajih 6 epe 3 bi 
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(Beiula pubescens) MaKCHMajibHyio BejiHHHHy accHMH^HUHH b 9,8 mz b 1 q. Ha 
1 dM 2 , a BoH3eH-HeHceH h Mio-miep (Boysen-Iensen u. Muller 1929), 
npoBepHBHJHe onbiTbi KocxbiqeBa, nojiymuw Bcero ./ininb 2,82 mz Ha 50 cm 2 
ujiu 5,64 mz Ha 1 dM 1 {Betula verrucosa), to b Haninx onbiTaxMbi HMeeM un(|)pbi 
3HanHTejibHO 6o,/ibmHe. MaKCHMa^bHan Be^HHHHa, nojiyqeHHaH rjm 6epe3bi 
b on. 29/V1II, cocTaB^neT 9,62 mz C0 2 Ha 50 cm % wjm 19,24 mz Ha 1 dM 2 , t. e. 
non™ B^Boe 6o^bme npOTHB MaKCHMaJibHOH BejinqHHbi K o CTbi q e b a (9,8). 

B cpeAneM H3 Bcex Haninx onbiTOB aOco^iOTHan accHMm/iHUHH 6epe3bi (12,40 
mz) TZLKTKe Bbime MaKCHMayibHbix Be.THHHH KocTbineBa, h ec/in otkb- 

3aTbcn ot nonpaBKH Ha naAeHHe ~C0 2 b KO,/i6e (nepecneTa Ha hcx. kohu. CO 2 ; 
cm. MeTOAHKy l.c.), to cpe^HHH Hama UH(|)pa, xapaKTepH3yioiuaH accHMK./iHUHOH- 
hvk) cnoco6HOCTb 6epe3bi Ha npaMOM co^hchhom cBeTy, ocTaeTcn h b 3tom 
c/iyqae 6o;iee bhcokoh: 10,08 mz Ha 1 3m*. 

KaK H CAeAOBaJIO 0)KH^aTb B CBH3H C TeHeBUHOCAHBOCTbK) JiHnbi, COOTHO- 
meHne accHMHJinuHOHHOH cnocoSHOCTH 6epe3bi h jinnbi Ha cpeAHen CTy- 
neHH oc BemeHHH (ok. 30%) MeHneTca b no;ib3y jiHnbi. 3Aecb jwna accn- 
MHJinpyeT HapaBHe c 6epe30H (cm. npHJioateHHe, Ta6A. 11). • 

HeCKOJIbKO OpHeHTHpOBOHHblX OnbJTOB Ha BbICOKOH H CpeAHeft CTyneHHX 
ocBemeHHH c TeHeB hmh jiHCTbHMH 6epe3bi h jinnbi He bhocht H3MeHeHHH 
b pe3yjibTaTbi, nojiyqeHHbie Ha cBeTOBbix jiHCTbnx. Ka k bhaho H3 HHiKenpHBe- 
AeHHOH Ta6AHuw, Ha6^ioAaeTCH to >Ke OTCTaBaHHe Jinnbi Ha npnMOM cojmeqHOM 
CBeTy h BbipaBHHBaHHe ee c 6epe3on Ha paccenHHOM. 


AccHMHJiauHOHHaa cnoco6HocTb TeHeB bix 
jiHCTbeB 6 e p e 3 bi h JiHnbi 
Acchm. 6epe3bi = 1 



OcBemeHHe 

CBe>KHH Bee 

riOBepXHOCTb 


100% . 

1 :0,98 

1 :0,64 


30%. 

1 :1,33 

1 : 1,02 


KaK y)Ke Bbime yKa3biBajiocb, onbiTbi npn MHHHMajibHOM ocBeme- 
h h h, no onpeAejieHHio KOMneHcaunoHHoro nyHKTa, CTaBHjiHCb npn HCKyccTBeH- 
hom ocBemfeHHH oAHOBpeMeHHO c o 6 enMH nopoAaMH npn c/ieAyiomHX CTeneHnx 
ocBemeHHH: 1)312 m/cb., 2)200 m/cb., 3)102 m/cb. h 4)50 m/cb. KpoMe toto, 
napaJuiejibHO CTaBHjica onbiT Ha AbixaHne o 6 enx nopoA. yKa 3 aHHbie CTeneHH 
ocBemeHHH mu nojiyqajin, MeHHH pacCTOHHne onbiTHoro MaTepnajia ot hctoh- 
HHKa CBeTa (50 m/cb.). HtoObi He pacTnrHBaTb onbiTOB Ha 60 ,/ibmoH n'epHOA 
BpeMeHH h onnTb-TaKH b uejinx paBeHCTBa yc/iOBHH, mu nocTynajw cjiejxyio- 
iuhm o6pa30M: rjm Ka)KAoro onepeAHoro onbiTa Ha cjieAyiomen crfyneHH 
ocBemeHHH MaTepHaji 3 aroTOBJiHJiCH 3 a 10—15 MHHyT OKOHnaHnn npeAtiAy.- 
mero; cpe3aHHbie jiHCThn BbiAep)KHBa,/iHCb b TeqeHne 20 MHHyT ao Haqajia 
onbiTa bo B^a)KHOH aTMOC(|)epe Ha pacceaHHOM CBeTy (ok. 10% nojiHoro) 
B ue^nx BbipaBHHBaHHH COCTOHHHH yCTbHU,. FIpH TBKOH „KOHBenepHOfi" CHC- 
TeMe npoBeAGHHe nojrnoH cepHH onbiTOB (5 napHbix onbiTOB : nptf Bcex 4 
CTyneHHX ocBemeHHH h Ha AbixaHne) 3aHHMa;io okojio 27 2 qacoB, a TaK KaK 
6 ojibineio qacTbio Mbi orpaHHHHBajiHCb 4 napH. onbiTaMH (npn 3 cpeneHHx 
ocBemeHHH h AbixaHne), to bch cepnn onbiTOB yMema^acb upHMepno b 2-nac. 
npoMencyTOK BpeMeHH. 

B TaS^Hue 20 (cm. npHAoaceHHe) npnBeAeHbi pe3y^bTaTbi, no^yneHHbie a-^^ 
6epe3bi h AHnbi Ha pa3Hbix cTeneHnx cjia6oro ocBemeHHH. H3 sthx AaHHbix 
OTneTJiHBO BHAHa pa3HHixa b pa6oTe accHMHJinuHOHHoro annapaTa cbcto^ioShboh 
H TeHeBbIHOCJIHBOH IIOpOAbl Ha HH3KHX CTyneHHX OCBeiU,eHHH. Bo Bcex 6e3 
HCK/iiOHeHHH onbiTax npn ocBemeHHH b 300 h 200 m/cb. nnna accHMH;mpyeT 
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ropa3AO 3HeprHqHee 6epe3bi. JXayne npH pacneTe Ha noBepxHOCTb HHTeHCHB- 
HOC.Tb aCCHMHJIHUHH JIHCTa JIHnbI B CpeAHeM B TpH pa3a Bbime aCCHMHJlHU,HH 
yiHCTa 6epe3bi, a npH pacneTe Ha CBextHH Bee cooTHomeHHe eme pe3ne MeHaerca 
b no;ib3y Jinnbi, KOTopaa accHMH-nupyeT 3^ecb b cpeAHeM b 4 pa3a sHeprHHHee 
6epe3bi. JXajiee npH 100 m/cb. 6epe3a y>Ke BbiAejiaer C0 2 , b to BpeMH KaK 
jinna accHMH^npyeT eme HacTOJibKO khtchcmbho, hto b cpeAHeM AaeT BeJiHHHHy, 
3aMeTHO Oo^bHiyio, neM jiasajia 6epe3a npH ocBemeHHH baboc h BTpoe (3o;iee 
bhcokom. H Aaxce npn 50 m/cb. jinna eme cnocoSHa accHMHJinpoBaTb c nojio- 
xcHTejibribiM Oa^aHCOM, npaBAa, yx<e HacTOJibKO c/ia6o, mo accHMHJumna eABa 
noicpHBaeT 3aTpaTbi Ha AwxaHHe, oneHb c;ia6oe y stoh nopOAbi. 

H3 npHBeAeHHbix onbiTOB BHAHa TaKxce pa3HHua b nojio>KeHHH KOMneHcaunoH- 
Horo nyHKTa cb6tojiio6hboh h TeHeBbiHOCJWBOH nopoAbi: y 6epe3bi KOMneH- 
cauHpHHbift nyHKT naAaeT Ha ocBemeHHe npimepHO b 150 m/cb., y jinnbi npH 
50 m/cb. h a ante HecKOJibKo HH)Ke. XIjpyrHMH cjiOBaMH, MHHHMajibnoe ocBeme- 
HHe, Heo6xoAHMoe rjir uanajia npoAy kthbhoh accHMH/iauHH TeHeBbmocjiHBOH 
jiHnbi, b TpH pa3a MeHbme, neM a^ih CBero./iio6HBOH nopoAbi — 6epe3bi. TaKHM 
06pa30M, nOCBOeft CnOCOOHOCTH HCnOJIb30BaTb MHHHMaJIb- 
Hoe ocBemeHHe Jinna 3 a x o a h t a a ji b hi e Bcex HccjieAOBaHHbix 
h a m h AP^BecHbix nopoA; 3aBHCHT 3to ot AByx npHHHH : ot AbixaHHa, 
y Hee 6ojiee cjia6oro, neM yApyrnx HccjieAOBaHHbix HaMH jiHCTBenHbix nopoA, 

H OT 6o^ee CHJlbHOH aCCHMHJIHUHOHHOH CnOCOOHOCTH. Il03T0My KOMneHCaUHOH- 
Hbift nyHKT ee cnycKaeTca HH)Ke 50 m/cb., TorAa KaK caMbie TeneBbiHOC/iHBbie 
H3 XBOHHbix, — nnxTa h e;ib — Tpe6oBa;m a-/ih KOMneHcauHOHHoro nyHKTa 
ocBemeHHH He MeHee 100 m/cb. OAHaKO h cnoco6HOCTb 6epe3bi Hcno;ib30BaTb 
MHHHMayibHoe ocBemeHHe AOBOJibHO Bbicona; KOMneHcauHOHHbift nyHKT ee 
150 m/cb., TorAa KaK CBeTo;iio6HBbie cocHa h jmcTBeHHHua Tpe6oBa;iH rjik 
no^iojKeHHH CBoero KOMneHcauHOHHoro nyHKTa ocBemeHHH He MeHee, neM 
b 200 m/cb. 

H3 npHBOAHMOH HH)Ke Ta6jIHU,bI 9 (a^COJIIOTHblX aCCHMHJI. BeJIHHHH B MZ) 
bhaho, hto Ha Apyrnx 6o;iee BbicoKnx CTyneHax ocBemeHHa pa3HHua accHMH- 
jihuhh 6epe3bi h yinnbi ropa3AO MeHbine. 06e nopoAbi o6;iaAaiOT BbicoKOft 
aCCHMHJIHUHOHHOH CnOC06HOCTbIO: HeCMOTpn Ha npHHaA^ie)KHOCTb K pa3HbIM 
ranaM no TeHeBbiHOCJiHBOCTH, o6e nopoAbi noBbimaiOT 3Heprnio accHMHJiauHH 
Bn^OTb ao npHMoro cojmeHHoro. 


TAB Jl M 





H a z c 

Beacero Be 

c a 




OnwTHbiw 
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Jl 

h n a 



OcBemeHHe 

Koji. pa3Ji. 

OTHomeH. 

Abixa- 

Koji. pa3Ji. 

OTHomeH. 

Abixa- 



MaiepHaji 

C0 3 b mz: 

K nOJIH., 

CO a b mz: 

K nOJIH., 




a) accHMHJi., 

npHHHT. 

HHe 

a) accHMHJi., 

llpHHHT. 

HHe 




6) hpict. acc. 

3a 100 


6) hhct. acc. 

sa 100 



Oia6oe ocBemeHHe 1% 









200 m/cb. 

TeHeBbie 

i 



- 

j 



JIHCTbH 

: a) 0,18 

6) 0,78 

4,9 

8,3 

-0,60 

а) 0,69 

б) 1,07 

i 8,3 
12,8 

-0,38 


Cpejmee ocBem. 30% • 

CBeTOBbie 






JIHCTbH 1 

5,99 

64 


6,30 

! 76 



flojiHoe ocBem. 100%. 

*- 

9,36 

100 


8,34 

j 100 

1 




TaKHM o6pa30M, onTHMajibHbiM ocBeuxeHHeM a ji a o6enx 
nopoA c a e a y e t c n h t a t b nojiHoe cojiHeqHoe ocBemeHHe, 

XOTfl IlO TeHeBbIHOCJIHBOCTH OHH u) OTHOCHTCH K pa3HbIM 

t h n a m. OAHaKo, 3Ta pa3HHua Bee xce h 3Aecb CKa3biBaeTca b tom, hto npn 
nepexoAe ot 30°/o ocBemeHHa k 100% 6epe3a noBbimaeT bcchmh./ihuhk) 
b cpeAHeM b 1,6 pa 3 a, TorAa KaK jinna pearnpyeT Ha ycnjieHHe CBeTa He- 
CKoyibKo cjia6ee, noBbimaa accHMHJiaunio Bcero jinuib b 1,3 pa3a. 
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Htsk, 6oj\ee cymecTBeHHan pa3Hnua Mexijiy o6enMH nopo^aMH o6Hapy>KH- 
BaeTCH B OTHOCHTe/IbHOH aCCHMH^HUHOHHOH Cn 0 C 06 H 0 CTH Ha pa3HbIX CTyneHHX 
OCBeLUeHHH ; no Mepe nOHHHteHHH OCBemeHHH COOTHOmeHHe aCCHMH,/IHII,HOHHOH 
cnoco6HOCTH MeHHeTcn b no^b3y ^nnbi — Ha npHMOM cojiHenHOM CBeTy Jinna 
HecKOJibKo OTCTaeT ot 6epe3bi (1:0,90 Ha Bee h 1:0,80 Ha noBepxHOCTb), Ha 
cpe^Heft cTyneHH BbipaBHHBaeTca c Heio h jiymne ee Hcno./ib3yeT cbot mh*ih- 
Ma/IbHOH HHTeHCHBHOCTH (200 m/CB. H HHHCe) ; npH 3TOM HHCTafl aCCHMH/IHUHH 
y ,/iHnbi oexaeTcn Bee xce Bbirne, neM y 6epe3bi (ocoOeHHo npn pacneTe Ha 
CBencHH Bee), necMOTpa Ha to, hto ^bixanne y jmubi BjiBoe c;ia6ee. 


CpaBHeHHe accHMHjinuHH HBbi h KjieHa (Salix fragilis L. h Acer platanoides L J 


06paraMCH k onbiTaM, b KOTopbix b KanecTBe CBeTo;no6HBOH nopo/ibi HaM 
cjiyjKH^a HBa, a b xanecTBe TeHeBbiHoe/iHBOft — KJieH. 06a ^epeBa, B3HTbie HaMH 
^CUIH OlIbITOB, B B03paCTe OAHHaKOBOM C 6epe30H. 

B onbiTax Ha npnMOM cojiHe^HOM c b e t v Mbi bh^hm pe3Kyio pa3- 
HHUy B aCCHMHTIHUHOHHOH CnOC 06 HOCTH 3THX RByX nOpOA, rOpa3,HO 6o^ee pe3KO 
BbipaxceHHyio, neM 3 to 6bi;io npn cpaBHeHHH 6epe3bi h Jinnbi. Tax, kjich b cpe;i- 
HeM (COOTHOmeHHH aCCHMHJIHUHOHHblX Be^HHHFI BO BCeX OnbiTax OHeHb pOBHbie; 
cm. iipnjioxceHHe, Ta6^. 12) accHMHJiHpyeT b Tpn pa3a c^a6ee HBbi npw pacneTe 
na noBepxHOCTb. Tai< Kan jihct HBbi qyTb He B^Boe ToyimejiHCTa KJiens. (cm. Bbirne 
cTp. 25 AaHHbie no TO^mHHe ./iHCTa), to pacqeT Ha noBepxHOCTb He ^aeT 
npaBH^bHOTO ROHHTHH o 6 OTHOCHTe./IbHOH aCCHMH/IHII.HOHHOH enoeo6HOCTH 
e^HHHUbl KJieTOHHOH MaCCbl B ./IHCTbHX TOH H ^pyrOH nOpOAbl. O^HaKO, H npn 
pacneTe Ha cBe>KHH Bee KJieH b AOCTaTOHHOH cTeneHH pe3KO OTCTaeT ot HBbi : 
HHTeHCHBHOCTb aCCHMHJIHUHH KJieHa B l l / 2 P a3a C./ia6ee HBbi. KaK BH/IHO H3 
adcOJIIOTHblX UH(|)p, HBa o6^a,HaeT BbICOKOH aCCHMH/IHUHOHHOH en 0 C 06 H 0 CTbK) 
Ha npHMOM cojiHenHOM CBeTy. B onbiTax, npoBe/ieHHbix, b o6iueM, npn 6^a- 
TOnpHHTHblX yC/IOBHHX BO£HOrO pe)KHMa, HBa no HHTeHCHBHOCTH aCCHMHJIHUHH 

Ha npHMOM cojmenHOM CBeTy npn 6 ^H)KaeTCH k 6 epe 3 e. Ho b on. 29/VIII, npo- 
uiejuneu npn HCK/noHHTe./ibHO 6 jiaronpHHTHbix yc/iOBHnx (o kotopom roBopn^ocb 
Bbirne), HBa Aaer qpe3BbmanHO Bbiconyio Be^HHHHy b 16,59 Ha 1 a cBe>KeroBeca 
h 20 , 00^2 C0 2 Ha 50 cm 2 , ocTaBJiaa 6 epe 3 y no 3 a,nH. Taxan Bbicoxan accHMHjin- 


U A 9 


H a 50 cm 2 


B e p e 3 a 


Koji. pa3Ji. CO a b mz : 

а) accHMHJi., 

б) qHCT. acc. 

Othoiij. k nojiH., 
npHHHT. 3a 100 

UbixaHHe 

a) 0,11 

1,8 

— 0,33 

6) 0,44 

7,1 


3.82 

62 


6,20 ^ 

100 



J1 h n a 


Koji. pa3a. C0 2 bmz: Othoiu. k nojiH., 

TlbfxaHne 

а) aCCHMHJI., ; 

б) qHCT. acc. 

npHHHT. 3a 100 


a) 0,30 

6,2 

- 0,17 

6) 0,47 

O rjr\ 

9,7 

nn 



3,72 • 77 

4,83 ! 100 


UHOHHan cnoco6HOCTb HBbi Ha npHMOM co^HenHOM CBeTy xapaKTepHa jxnn Hee, 
xax nopoABi, xpanHe 6bicTpo pacTymen h CBeTO,/iio6HBOH. 

Ha pacceflHHOM CBeTy npn entomb o6jianHOM He6e npoBe^eHO Jinnib 
3 onbiTa (cm. npHJioxceHHe, Ta6;i. 12), ho Bee ohh jxobojibbo noxa3aTe,/ibHbi. 
BTeneHHe 1-ro onbiTa (29/VI) paecenHHbiH CBeT 6bui oco6eHiio CHJibHbiM (o6;iaxa 
He rycTbie),—* b pe3y;ibTaTe o6a ^ihctb accHMHjinpyioT oncHb sHeprHHHO h coot- 
HOmeHHe aCCHMHJIHUHOHHbIX Be^HHHH npHMepHO TO }Ke, HTO H npH MaKCHMa.lb- 
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hom ocBemeHHH. Ho ^pyrne aB a onbiTa npn ocBemeHHH 6o;iee c,/ia6oM (oneHb 
nacMypHO, AO>KAb) asiot v>Ke coBepmeHHo HHoe cooTHomeHHe. A6co,/iioTHbie 
BejiHqKHbi accHMH^HUHH 3Aecb ropa3AO HH>Ke, ho cooTHomeHHe MeHneTca pe3KO 
b no^b3y K^eHa: npn nepecneTe Ha noBepxHOCTb kjiqu accHMH/iHpyeT HapaB- 
He c hboh, a Ha cBextHH Bee BABoe HHTeHCHBHee ee. TaKHM o6pa30M, b cpe^HeM 
h-h&stoh cTyneHH ocBemeHHH nepepacneT Ha BecBbinB^ner 6o^buiyiOTeHeBbiH6c- 
jiHBOCTb K^eHa b pa6oie accHMH^HUHOHHoro annapaxa. Kan bhaho H3 HH>Ke- 
npHBeAeHHOH Ta6^HUbilO, o6e nopo^bi BeAyT ce6n pe3KO pa3/iHHHO npn nepexo- 

TABJI H 




‘ 

H a 1 a 

CBe>Kero Be 

c a 




OnblTHblH 

M 

b a 

! K ji e h 









OcBemeHne 


Pa3Ji. C0 2 

OTHomeH. 

| Pa3Ji. CO, 

OTHomeH. 

Awxa- 



MaiepHaji 

b mz \ a) accH- 

K nOJIH., 

Awxa- B Mz: a ) accH- 

K nOJIH., 




MHJI., 6) HHCT. 

npHHHT. 

HHG ‘ MHJI., 6) HHCT. 

npHHHT. 

HHe 




aCCHM. 

3a 100 

j aCCHM. 

3a 100 



C^a6oe ocBemeHHel°/ 0 

| 



i 

1 




200 M/CB. i 

j 

i TeHeBbie 







JIHCTbH 

a) 0,03 
" 6) 0,47 

0.4 

5,9 

_ o 44 ! a )°> 54 

6 ) 0,96 

10.4 

18.5 

— 0,42 


CpeAHee ocBem. 30% . 

CBeTOBwe 





JIHCTbH 

4,16 

52 

4,86 

94 



IlojiHoe ocBem. 100%. 

* 

7,98 

! 

100 

j 5,18 

100 




jxe ot cpe^Hero ocBemeHHH k hq^homv: b to BpeMH KaK HBa pe3KO noBbimaeT 
accHMH^HUHio, y K^eHa OHa ocTaeTcn non™ neH3MeHHOH. TaKHM o6pa30M, 
CB eTOBOH O n T H M y M aCCHMHJIHUHH OeHa, KaK H y TeHeBblHOC- 
h b bi x xBOHHbix ApeBecHbix nopo^, AOCTHraeTCfl yace npn 
ocBeme'HHH oko^o 30% nojiHoro. 

npH MHHHMajibHOM ocBemeHHH Ta )Ke qeTKan pa3HHu,a. npH 200 
h 100 m/cb. (cm. npHJio)KeHHe, Ta6A. 20) KJieH accHMH^HpyeT eiue AOCTaTOHHo 
onpe^e^eHHO h KOMneHcaunoHHbiH nyHKT ero aokht, noBHAHMOMy, npH ocBe¬ 
meHHH 6^h3kom k 50 m/cb., KaK h y jinnu. KoMneHcauHOHHbin nyHKT HBbi mu 
bhahm yace npn 200 m/cb, a npn 100 — 3aMeTnoe Bbi^e^eHHe C0 2 . Ecjih cpaB- 
HHTb o6e nopoAbi no hhctoh accHMH/inuHH, to cooTHomeHHe, b o6meM, co^ 
xpaHneTCH to xce caMoe. OHa ocTaeTcn y KvieHa 6o;iee bucokoh npn pacneTe 
Ha cBe)KHH Bee h BbipaBHHBaeTCn yiHuib npn pacneTe Ha noBepxHOCTb. Xlbixa- 
Hne Ha e^HHHuy cuporo Beca pa3,/iHqaeTCH Ma^o y toh h Apyron nopoAti. 
Cjie^OBaTe^bHO, eAHHCTBeHHOH npHHHHOH ,/iyqmero Hcno;ib30BaHHH c;ia6oro 
CBeTa KjieHOM hb^hctch (b OT^HHHe ot ./innu) ero noBbmieHHan accHMH- 
VIHUHOHHaH CnOCOOHOCTb npH 9TOM ocBemeHHH. 

CpaBHeHwe accHMHJiauHH a y6a h BH3a (Quercus pedunculata Ehrh. 

h Ulmus effusa W.) 

JXy6 xapaKTepn3yeTCH ,/iecoBOAaMH, KaK nopoAa „6o;iee h;ih MeHee CBeTo- 
jno6HBaH u , bh3, KaK HecKOJibKO 6o/iee CBeTo^ioOnBan, qeM KyieH, ho Bee xce 
HacTOJibKO TeHeBbiHOc^HBan, hto bhhocht oTeHeHne Ay6a h aceHH, napnAy 
c KjieHOM h ./innon (Mopo30B T. O., 1928). J\nn onbiTOB b HarneM pacnopa- 
>KeHHH 6u^n OAHOB03pacTHbie, phaom pacTynj,ne AepeBba. HecMOTpa Ha TpyA - 
HOCTb paOOTbJ CO Cpe3aHHbIMH JIHCTbHMH Ay6a Ha npHMOM CO^HeHJIOM CBeTy, 
BBHAy KpanHeft qyBCTBHTe/ibHOCTH hx ycTbHqfloro annapaTa, HaM yAa^ocb npo- 
BeCTH OriblTbl C AyOOM H BH30M H Ha 9TOH CTyneHH OCBeuxeHHH. nO^iyqeHHOe 
cpeAHee cooTHomeHHe hx accHMH^nuHOHHOft cnocoSHocTH noKa3biBaeT, hto 
BH3 aCCHMH.THpyeT Ha npHMOM COJIHe^HOM CBeTy nOHTH B nO^TOpa 
pa3a cjia6ee Ay6a (cm. npHJio)KeHHe, Ta6ji. 13). Onux 29/VII h 3Aecb AaeT 
MaKCHMaAbHbie UH(})pbI. A6cOJIK)THaH Be/IHHHHa aCCHM H./IHIJHH Ay6a, npH 9THX 
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HCR'yiKD^HTe/IbHO 6,/iarOnpHHTHbIX yC/IOBHHX, AOCTHraeT OHeHb BbICOKOH UH(|)pbI 

b 7,03 mz Ha 50 cm 1 h 9,14 mz Ha 1 a CBe>Kero Beca, ho OTHOuieHHe accHMH- 
7IHUHOHHOH Cn 0 C 06 H 0 CTH Ay6a H BH3a B 3T0M OnbITe TO }Ke, HTO H B cpe^HeM 
H3 Bcex onbiTOB. He MeHneTcn oho h b 3 aBHCHMOCTH ot cnoco6oB pacneTa. 

Ha cpe^Hen cTyneHH ocBemeHHH accHMH^HUHOHHan cnocoSHOCTb 
B/i3a y>Ke 3aMeTH0 Bbirne, neynem y Ay6a (cm. npH.flc»KeHHe, tz6ji. 13). OnbiT 
c TeHeBbiMH jiHCTbHMH, npoBeA^HHbiH Ha toh ate CTyneHH, no^TBep^aeT no- 
jiyneHHbiH pe3y;ibTaT. 


H A 9 





H a 5 

0 CM' 


1 


M b a 

K ji e‘ h 


Pa3Ji. C0 2 b mz: 

Othoui. K r riOJIH., 


Pa3Ji. C0 2 b mz: 

Othoui. k nojiH., 

AbixaHue 


a) accHMHji., 

Abixanne 

a) accHMHJi., 

npHHsiT. 3a 100 


6) uhct. accHy. 

npHHRT. 3a 100 


6) HHCT. aCCHM. 

- 



а) 0,03 

б) 0,48- 

0,3 

! 5,1 

— 0,45 

а) 0,23 

б) 0,42 

8,4 

15,3 

— 0,19 


4,85 

1 52 


2,63 

96 



9,38 

1 100 

i 

2,75 

100 



npH MHHHMaJIbHOM OCBeiH,0HHH yAaJIOCb npOBeCTH JIHIHb OpHeHTHpOBOHHbie 
onbiTbi (cm. npH/io)KeHHe l Ta6ji. 20), b KOTOpbix HaMenaeTca to ace cootho- 
iueHHe, hto Mbi BH^e^H Ha Apyrnx cBeTOJiK)6HBbix h TeHeBbiHOCJiHBbix nopoAax. 
Ry6 upu 100 m/cb. h Aa>Ke npH 200 m/cb. BbiAeJiaeT C0 2 , bh3 npH 200 m/cb. — 
eme accHMHji HpyeT h TOJibKo npn 100 m/cb. noBHAHMOMy Jieyam ero KOMneH- 
CaUHOHHblH nyHKT. y HaC, KOHeHHO, CJIHJUKOM MZiJIO AaHHbIX A^H KaKHX-JIH 60 

OKOHnaTeJibHbix BbiBOAOB a^ih 9THX AByx nopoA, ho b hhx Mbi HaxoAHM eme 
pa3 noATBepHCAGHHe TOMy, hto TeHeBbiHOCJiHBbie nopoAH TpeSyiOT jxnn Hanajia 
accHMHJiHAHH c noJio^CHTejibHbiM 6ajiaHC0M 6oJiee cnaSoro CBeTa h MoryT hc- 
nojib30BaTb ero npOAyKTHBHee, neM cBeTcyno6HBbie. npHBeAeHHbie b HHiKecJie- 
AyioiAen Ta6^HAe 11 a6co;noTHbie uH(|)pbi nOKa3biBaioT, hto npH cpaBHeHHH 
aCCHMHJIHUHOHHOH CnOCOfiHOCTH Ay6a H BH33 nOCJieAHHH IIpOflBJIHeT ce6n KSK 

eme 6ojiee TeHeBbmoc./mBaH nopOAa, neM KJieH, npn cpaBHeHHH ero c hboh. 
y BH3a, Kax h y KJieHa, cbctoboh onraMyM accHMH^HUHH iiphxoahtch Ha 30% 
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100 ! 

i 
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Got. >KypH. CCCP t. 17, Na 1 (1932) 
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nojmoro ocBemeHHH; ho AajibHenmee ycnjieHne CBeTa ao 100 / 0 Bbi3biBaeT y BH3a, 
nono 6 no TOMy KaK sto HaojnoAajiocb y nnxTbi, CHH>KeHHe accHMH^nuHH, y KjieHa 
}Ke Tanoro CHHHteHHH He 3aMeqaeTca; y Ay6a, Ka k h y Bcex cBeTo;uo6HBbix no- 
poA, Ha6, 7 iio^aeTCH SHaqHTejibHoe noBbimeHHe accnMHJinuHH. 

JX.w 6o;iee no;iHoro cpaBHeHHH accHMH^ini^HOHHOH choco6hocth Bcex 
jHCTBeHHbix ^peBecHbix nopoA MextAy co6oio Heo6xoAHMO 6 hj\o accHMH^HUHio 
Bcex H3ynaeMbix hbmh nopoA cpaBHHTb HenocpeACTBeHHO c KaKon-,/iH6o oahoh 
nopoAOH, qero mu Bbi6pa,/iH 6epe3y. Tan Kai< jxjik nac Ba>KH0^6u./io 

COnOCTaBHTb HX aCCHMHt/lHU,HOHHyiO Cn 0 C 06 H 0 CTb, maBHbIM o6pa30M, Ha Bbico- 
khx CTeneHHx ocBemennH,— AaHHbie onbiTOB npn MHHHMa/ibHOM ocBemeHHH 
6 ujih Bnojme cpaBHHMbi, SjiaroAapn BbiAepataHHOCTH oAHHaKOBbix ycJiOBHH,— 
to onuTbi 3th 6bMH npoBeAeHu npeHMymecTBeHHO Ha npaMOM cojiHeqHOM 
CBei'y h OTHacTH Ha cpeAHeft CTyneHH ocBemeHHH. 

CpaBHeHwe accHMHjiauHH 6epe3bi h Ay6a 

n P H cpaBHeHHH 6epe3bi c Ay6oM 0Ka.3biBaeTCH, hto nocAeAHHfi accH- 
MHJiHpyeT c;ia6ee oepe3bi, KaK Ha npHMOM co^hchhom CBeTy, TaK h Ha 
pacceflHHOM npn cnjiouib o6jiaqHOM He6e. Pa3Hnua b hht6hchbhocth accn- 
MH/IHUHH 3THX AByX nOpOA AOBO/IbHO Be/IHKa 1 AyS aCCHMHJIHpyeT B epeAHeM 
noHTH BAsoe cAa6ee 6epe3bi, KaK Ha noBepxHocTb, TaK h Ha CBeiKHH Bee 
(cm. npnjioxceHHe, Ta6;i. 14). LI,H(|)py 3Ty HaAO, OAHano, cqnTaxb HecKO^bKo 
npeyBeJiHneHHOH, BCJieACTBne 60,/iee 6ucTpon peaKunn ycTbnu j \HCTbeB Ay6a 
Ha HeS.raronpHHTHbie ycAOBHH cpeAti. Tan, b nocjieAHeM onbiTe 29/VIJI, koto- 
pbiM mu nojib3yeMCH b KanecTBe KOHTpo^bHoro, 6./iaroAapH ero onTHMayibHbi m 
yc^OBHHM, cooTHomeHHe HHoe (1 : 0, 74 ), t. e^jxy 6 accHMHyiHpyeT jrnnib b 1,37 
pa3a c/ia6ee 6epe3bi. Eojiee c,/ia6aH accHMuyiHAHH a y6a Ha bhcokhx cTyneHnx 
ocBeuxeHHH corjiacyeTCH c npHBeAeHHbiM Bbime MHeHHeM jiecoBOAOB, KOTOpbie 
Ha3biBaiOT ero nopoAOH jiHinb „6o;iee hjih MeHee CBeTo;no6HBOH K , a TaK)Ke 
c AaHHbiMH aHaTOMHqecKoro HCCJieAOBaHHH, npeAnpHHHTbiM CypoxceM (1891) 
jXJin xapaKTepncTHKH TeHeBbmoc^HBOCTH nopoAti no 3T0My npH3HaKy (n-nac- 
THHHOCTb JiHCTa), corjiacHO KOTopbiM Ay6 3aHHMaeT npoMexcyTOHHoe mccto 
M eHCAy THnHHHbIMH CBeT0./II06HBbIMH H TeHeBblHOCJIHBblMH nOpOAaMH. 

Bepe 3 a h h b a. JIoMKan h b a OKa3biBaeTCH Han6o;iee CBeTOJiio6HBOH 
nopoAOH. B cpeAneM, HHTeHCHBHocTb ee accHMH^nuHH Ha npnMOM cojmeqHOM 
CBeTy b no;iTopa pa3a Bbime 6epe3bi npn pacneTe Ha noBepxHocTb h HapaBHe 
c Heio npn pacneTe Ha cbokhh Bee (cm. npnjioxteHHe, Ta6^. 15). LUnjDpbi 
„KOHTpoyibHoro u onbrra 29/VI11 noKa3biBaioT, hto HBa o6;iaAaeT eme 6o^iee 

BbICOKOH aCCHMHJIHUHOHHOH Cn0C06H0CTbK) *. OHa aCCHMH^IHpyeT BABOe HHTeH- 
CHBHee 6epe3bi Ha noBepxHocTb h Aa>Ke npn paccneTe Ha cbokhh Bee coot- 
HomeHne ocTaeTcn AOCTaTOHHO hcho BbipajKeHHbiM b no^b3y hbu (1:1,31). Ha 
cpeAHen CTyneHH ocBemeHHH A«^n hbu HMeeTca Bcero oahh onbiT, b kotopom 
OH a TaK>Ke o6Hapy>KHBaeT BbicoKyio accHMHJiauHOHHyio cnocoSHOCTb*. cootho- 
rneHHe to xce, hto 6u^o b epeAHeM Ha npnMOM co/iHenHOM CBeTy. HTaK, H3 

B3HTUX HaMH CBeTO^K)6HBbIX nOpOA MbI nO^iynH/IH A^IH aCCHMHJIHUHH OTCTaBaHHe 
ot 6epe3bi TOJibKO y Ay6a. 

Eepe3a h KJien. Bepe3a h bh3. 06e TeHeBbiHOc.iHBbie nopoAbi, h K;ieH 
h bhs, accHMHJinpyiOT BABoe c^a6ee 6epe3bi Ha npHMOM co^HenHOM CBeTy. y 
KjieHa, c ero KpaftHe tohkhm ^hctom, npn pacneTe Ha cbokhh Bee no^ynaeTCH 
6o^ee BbiroAHoe a^ih Hero cooTHomeHne. Ho Bee yae h b 3tom c/iynae khtchchb- 
HOCTb ero accHMH./inuHH 3HaqnTe^bHO e^a6ee, qeM y 6epe3bi (cm. npH^oxceHHe, 
Ta6,i. 16 h 17). Ha cpeAHefi CTyneHH ocBemeHHH c kjichom npoBeAeHO Bcero 
ABa onbiTa, KOTopue AaiOT no3TOMy Majio ocHOBaHHH rjm buboas. Mo>kho 
nniHb cKa3aTb, hto HaMenaeTCH TeHAeHUHH k OTHOCHTejibHO 6o^ee 6^aronpn- 
HTHOMy cooTHOineHHio a*™ K^eHa, ho OTCTaBaHHe ot 6epe3bi h 3 Aecb 6o^buioe. 
y BH3a Ha 3Toh CTyneHH 3Ta TeHAeHAHH BbipaiKeHa ncHee, ho Tanxce ocTaeTca 
3HaqHTe.ibHoe OTCTaBaHHe ot 6epe3bi. 
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MTOrH paSOTbl C JIHCTBeHHblMH 

Tenepb Mbi MonteM cpaBHHTb pa6oTy accHMHjmuHOHHoro annapaTa Bcex 
.THCTBeHHbix nopoA. Me>KAy co6oio h AaTb 6oj\ee no^Hyio o6myio xapaKTe- 
ppiCTHKy hx accHMHt/iHUHOHHoft cnocoSHOCTH. B HHXtec.ieAyK)iueH Ta6^HD;e 12 
npHBeAeHbi un(|)pbi, paccnHTaHHbie KaK Ha noBepxHOCTb, TaK h Ha CBeatHH Bee, 
xapaKTepH3yK)mne OTHOCHTejibHO 6epe3bi, Iiphhhtoh 3a eAHHHuy, accHMH^HUH- 
OHHyio cnoco6HOCTb Bcex Hcc/ieAOBaHHbix HaMH jincTBeHHbix ApeBecHbix nopoA 
Ha Bbicmefi h cpeAHeft CTyneHnx ocBemeHHH. B KanecTBe npeAe./ibHO-MaKCH- 
MajibHbix npHBeAeHbi cooTBeTCTByioiune uH(})pbi no AarfHbiM on. 29.VIII. KpoMe 
Toro, yKa3aHO MHHHMa/ibHoe ocBemeHne, Heo6xoAHMoe a^h Hana;ia accHMHJiflijHH 
JIHCTa, H Be/IHHHHa AbIXaHHH /IHCTBeHHbIX nopOA. KaK BHAHO H3 Ta6jIHUbI, no 


TABJIMUA 12 

OTHOCHTe.lbHafl a C C H M H il 51 U, H O H H a 3, CnOCo6HOCTb .111 C T B. n o p 0 

Acchm. 6 e p e 3 bi = 1 n p h t 20° C 


OcBemeHne 

MBa 

Bepe3a 

c/luna 

fly 6 

K.ieH 

Bfl3 

H 

<D 


B CpeiJHeM H3 







oa 

u 

Ha 50 cm 2 

6-10 onbuoB . 

1,56 

1,00 

0,80 

0,52 

0,46 

0,48 

0 


no MaKCHMyMy 







0 


(on. 29/VIII) . 

2,59 

1,00 

0,78 

0,73 

0,55 

0,45 

0 . 

& 


B Cpe^HeM H3 








Ha 1 2 

6-10 onbiTOB . 

0,95 

1,00 

0,90 

0,54 

0,64 

0,47 

0 

s 

C B e )K. 








k 

d, 

Beca 

no MaKCHMyMy 





0,85 


r — 


(on. 29/VIII) . 

1,31 

1,00 

0,86 

0,74 

0,44 

sS ^ 





| 




J3 O 

S CO 

Ha 50 cm 2 

1,45 

1,00 

1 0,99 

0,60 

0,53 

0,71 

K * < 







1 

1 


33 

Ha 1 2 . 

CBe>K. Beca 

0,82 

1,00 

1,06 

| 0,51 

0,69 

0,63 

ll 




1 

1 




CJ 









Mhhhm. CBeTa, HeoOxoaHMbin ajih 
H a^aJia accHMHJiauHH („K. n.“)B 

ot 200 
H > 

1 

| ok. 150 

j ok. 50 

! 

| ok. 200 

50 

OK. 100 

MeTpocBe^ax 


l 

l 

1 




AwxaHHe ( 

Ha 1 2 cb. Beca 

— 0,44 

1 

1 — 0,60 

i 

-0,38- 

— 0,71 

— 0,42 

— 0,66 

B MZ { 

Ha 50 cm 2 

— 0,45 

1 

O 

CO 

CO 

-0,17 

— 0,53 

: —0,19 

— 0,42 


ncnoJib 30 BaHHK) MaKCHMa;ibHoro CBeTa BnepeAH Bcex ctoht cBeTOJiio6HBbie HBa, 
3aTeM 6epe3a h no3aAH Bcex TeHeBbmocjiHBbie K./ieH h bh3 (cm. pacneT Ha nonepx- 
HOCTb). OAHaKO, aCCHMH^HUHH Ay6a H JJHnbl He COOTBeTCTByiOT HX pa 3 JIHHHOH 
TeHeBblHOCJIllBOCTH. CBeTOJIK)6HBbIH JXy 6 npHMbIKaeT K TeHeBblHOCyiHBblM K^eHy 
h BH3y, a TeHeBbiHOc^HBan ^nna ctoht 3 HanHTe./ibHO 6jiH)Ke k CBeTO,/iio6HBbiM 
6epe3e h HBe. Hto KacaeTCH Ay6a, to no a aHHbiM on. 29.VIII accHMH^nuH- 
OHHan cnoco6HOCTb ero OKa 3 biBaeTcn 3HanHTe;ibHO 6onee bbicokoh, neM KJieHa 
h BH3a, onpaBAbiBan ao HeKOTopoft CTeneHH npeACTaBJieHHe 0 HeM, KaK 
0 nopoAe 60,/iee hjih MeHee cbcto^ioShboh. MaKCHMa/ibHbie uH(})pbi onbiTa 29.VIII 
He H3MeHHioT MecTa jinnbi b pnAy Apyrnx nopoA. H3 Bcex TeHeBbmocjiHBbix 
nopoA OHa o6Hapy>KHBaeT Han6o^ee BbicoKyio accHMH^HUHOHHyio cnocoSHOCTb 
h no HcnoJib 30 BaHHio MaKCHMaJibHoro co)meHHoro CBeTa npHMbIKaeT k TaKOH 
cBeTOJiio6HBOH nopoAC, KaK 6epe3a. PacneT Ha cBeacHH Bee eme 6o^bine cr^ancH- 
BaeT pa3HHuy MeacAy hboh, 6 epe 30 H h Jinnon, Aa HecKoabKO BbinrpHBaeT KJieH. 

3* 
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Ha cpeAHefl cTyneHH ocBemeHHH (okojio 30°/ o ) pa3HHua b OTHOCHTejibHOH 
accHMH^HUHOHHOH cnocoSHocTH Bcex nopoA b o6meM crJia)KHBaeTCHj oco6eHHo 
3 to 3aMeTHO Ha Jinne h 6epe3e, CHJibHO noATarnBaeTca hbh3(ajih KJieHa cjihih- 

KOM MaJIO AaHHbIX A«^H BbIBOAa CpeAHeH). AcCHMHJIHUHOHHaH CnOCOgHOCTb 
Ay6a, b cpeAHeM, HH>Ke ocTajibHbix nopoA. MeAJieHHbin pocT Ay6a HaxoAHT 
ce6e B 9T0M HeKOTOpoe 06'b5ICHeHH£. no MHHHMaJIbHOMy OCBemeHHIO, Hecfixo- 
AHMOMy ajix Haqajia npoAyKTHBHOH accHMHJiflUHH, Bee jincTBeHHbie nopoAbi 
mohcho pacno;io)KHTb b cjieayiomHfi paA, b nopnAKe y6biBaiomeH TeHeBbmoc- 
jihbocth: jmna, KJieH, bh 3, 6epe3a, a y6, 1 hbb. 

Hto KacaeTCH AbixaHHH, to jinna, a 3 a Heio KJieH, b corjiacnn c hx TeHeBbi- 
HocjiHBOCTbio [cm. Manep (Mayer, 1892)] 3aHHMaiOT nocjieAHee MecTO. HaKO- 
Heu, HHCTan accHMHJinuHH npw cjiaooM ocBemeHHH He o6Hapy>KHBaeT co- 
OTBeTCTBHH C TeHCBblHOCJIHBOCTblO. IlpH paCHeTe Ha nOBepXHOCTb OHa MaJIO 
KOJie6jieTCH y pa3Hbix nopoA (0,41—0,48 mz C0 2 ), cnycK^ncb TO/ibKO y Ay6a 
AO 0,24 mz . flpH pacneTe }Ke Ha Bee Ha nepBOM MecTe ctoht TeHeBbiHOCJiHBbie 
Jinna h KJieH, ho i< hhm npnMbiKaeT cBeTOJHofiHBaa 6epe3a, a 3aTeM onaTb 
hact TeHeBbiHOCJiHBbiH BH3 h HaKOiieu HBa h Ay6. 


TABJ1MUA 13 

ACCHMHJISIJJHH JIHCTBeHHbIX (a 6 c o ji 10 T H Dl e b e .1 in H H bl b mz C0 2 ) 


OcBemeHHe 


1 


Bepe3a Jlmia 


eg o 
X 10 


eg O 

s»o 


II 


Bepe3a 


eg o 
X lO 


Bfl3 


eg 1 eg o 
X ! X 10 


III 


Ay6 


eg o 
X lO 


Bfl3 


eg o 
X iO 



Mea 

KaeH 


* n 

CO 






t " h 


' 1 


eg 

eg 0 

eg 

eg 0 

= 

X 10 

X 

X 10 


npHMOH COJIH. 
CBeT OKOJIO 
100 % 

PacceaH. CBeT 
okojio 30 % 



H3 Ta6;iHubi 13, b KOTopofi npHBeAeHbi cpeAHHe a6co;iioTHbie accHMHJinuHOHHbie 
BeJIHHHHbB BHAHO, HTO y BCeX CBeTOJHOSHBbJX— 6epe3bl, AyOa, HBbI—HHTeH- 
CHBHOCTb accHMHJiauHH Ha npHMOM cojiHe^HOM cBeTy ropa3AO Bbime, qeM Ha 
paccenHHCM (30°/o). He to y TeHeBbiHOCJiHBbix. Bh 3 accHMHjiHpyeT 6o;iee hhtch- 
chbho Ha CpeAHeH CTyneHH, h sto noBTopneTcn y Hero ABantAbi,— KaK .npn 
cpaBHeHHH ero c 6epe30H, TaK h c AySoM; KJieH Ha o6enx CTyneHnx OAHHa- 
kobo, h TOJibKO OAHa jinna h 3Aecb cocTaBJineT HCKjnoqeHHe H3 pHAa TeHe- 
BbiHocjiHBbix, accHMHJiHpyn HawSojiee khtchcmbho Ha npnMOM cojmeqHOM CBeTy. 
OAHaKo, ecTb pa3H«ua b nOBeA^HHH jmnbi h 6epe3bi. Bepe3a noBbimaeT accu- 
mhjihuhio npn nepexoAe k noJiHOMy ocBemeHHio b 1,6 pa3a, a Jinna TOJibKO 
b 1,3 pa3a. TaKHM o6pa30M, b cpeAHeM, a^h TeHeBbiHOCJiHBbix nopoA xapaK- 
TepHO hjih ocjia6jieHHe, hjih MeHee 3aMeTHoe ycnjieHHe accHMHJiauHH npn nepe- 
xoAe ot cpeAHero ocBemeHHH k BbicmeMy. 

Ha OCHOBaHHH paCCMOTpeHHbIX AaHHbIX MO^KHO npHTTH K BbIBOAy, HTO 
nan6ojiee npaBHJibHO xapaKTepH30BaTb CBeTOJiioSne h TeHeBbmocJiHBocTb 
jwcTBeHHbix nopoA*. 1) nt) MHHHMajihHOMy ocBemeHHio, HeofixoAHMOMy a-^h hx 
KOMneHcan,HOHHoro nyHKTa npn OAHHaKOBwx npoqnx ycjioBHax h 2) no hx 
OTHOineHHK) k CMeHe cpeAHero ocBemeHKH Ha nojiHoe. 


1 rio^o>KeHHe ziy6a h BH3a coMHmejibHO H3-3a orpaHHaeHHOCTii aanHbix. 
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CpaBHeHHe aCCHMHJIHUHH XBOHHbIX H JIHCTBeHHWX B CBH3H CO CTeneHbK) MX 

TCHCBblHOCJIHBOCTH 

Mtoobi CAejiaTb bosmoxchmm conocTaBJieHHe accHMHjinuHH xbohhmx h jihct- 
BeHHbix nopoA, HaMH 6biJiH' npoBe^eHbi onbiTbi, b KOTopbix Henocpe^CTBeHHO 
CpaBHHBaJiaCb aCCHMH./IHUHOHHaH CnOCC)6HOCTb HaillHX OCHOBHbIX e^HHHU cpaBHe- 
hhh— cocHbi h 6epe3Bi — Ha npHMOM. co/iHenHOM cBeTy. XlaHHbie npHBe^eHbi 
b HHxcec^eAyiomeH Ta6jiHiie 14. 


TABJ1MUA 14 


Mhcjio 

H 

OnbiTHbiri 

Bpeivifl onbua 

Koji. pa3Ji. C0 2 

B MZ B 1 H. 
pacu. Ha hcx. 
KOHU. GQ 2 

COOTH. 

acc. Bea. 

Koji. pa3Ji, C0 2 

B MZ B 1 H. 

pacu. Ha hcx. 
KOHU. C0 2 

# 

COOTH. 

acc. Beji. 

MeCHU 

Maiepnaa 


Ha 1 z . 

cb. Beca 

CocHa=l 

Ha 50 cm 2 

CocHa—1 




CocHa 

Bepe3a 


CocHa 

Bepe3a 


1930 r. 









26-V 

CocHa 

Bepe3a 

13h 13'— 13h 23' 

13h 12'—13ii 22' 

2,30 

5,39 

1:2,34 

3,38 

3,94 

1:1,16 

12-VI 

CocHa 

Bepe3a 

gh 32'— 9 h 42' 

10h 18'—10h 28' 

2,88 

9,25 

1:3,21 

4,23 

6,05 

1:1,43 

28-VI 

CocHa 

Bepe3a 

10*i 25'—10h 33' 

gh 23'— 9h 31' 

2,57 

8,23 

1:3,20 

3,78 

4,47 

1:1,18 

1-VII j 

CocHa 

Bepe3a 

ll*i 57'—12*i 07' 

Hh 58'—12*i 08' 

3,23 

8,57 

1:2,65 

4,75 

5,54 

1:1,17 



B epejiH. — 

— 

— 

1:2,85 

— 

— 

1:1,23 


Kan bhahm, 6epe3a npeBbimaeT cocHy nouTH b 3 pa3a npn nepecneTe 
accHMHJiHUHH Ha Bee, ho npn nepecneTe Ha noBepxHOCTb pa3HHua He BeyiHKa. 


TABJ1HUA 15 

OTHOCHTe.TbHaa a C C H M H fl U1I O H H a H CnOCoOHCtCTb JIHCTBeHHbIX H XBOHHbIX 


nopoji 

Acchm. COCHbl— 1 


O c 



J1 

H C T b e H H bl e 



X B O H H bl e 


b e iu e h h e 

MBa 

Bepe- 

3a 

Jlnna 


KjieH 

BH3 

Cocua 

JlHC'f- 

BeH. 

rinxTa 

Eab 

H 

<D 

CQ 

Ha noBepxH. • 

1,86 

1,23 

0,98 

0,64 

0,57 

0,59 

1,00 

— 

— 

— 

O 

• 

X 

fc? o 
o o < 

To>Ke no jiaHH. 
on. 29/VIII . . 

3,18 

1,23 

0,96 

0,90 

0,68 

0,55 

1,00 

— 

— 

— 

CJ 

sS « 

Ha cbokhh Bee. 

2,71 

2,85 

2,56 

1,54 

1,82 

1,34 

1,00 

1,27 

1,02 

0,46 

li 

o, 

C 

To)Ke no ^aHH. 
on. 29/VIII . . 

i 

3,73 

2,85 

2,45 

2,11 

2,36 

1,25 

1,00 

— 

— 


j ( Ha noBepxH. 

PacceaH. ) 

1,45 

1,00 

0,99 

0,60 

0,53 

0,71 


_ 

_ 

i 

CBer i ) Ha CBe)KHH 

(ok. 30 %) l Bee. 

0,82 

1,00 

1,06 

0,51 

0,69 

0,63 

1,00 

1,43 

1,75 

! 0,72 

1 


1 ilaHHbie Bbipa>KeHbi TO>Ke b oTHocHTejibiibix BejiHmiHax, ho cpaBHeHHe bosmcukho^ Jiwmb 
b npe,nejiax na^ziOH rpynnbi: y JincTBeHHbix 3a e^HHUuy cpaBHeHii h B3HTa 6epe3a, y xbohhmx — 
cocHa 
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ConocTaBJiHH b Ta6jmu,e 15 Ha ocHOBaHHH HaftAeHHoro cooTHomeHHH 
aCCHMHJIHUHOHHyiO CnOCC)6HOCTb XBOHHbIX H JiHCTBeHHbix Ha npHMOM COJIHeHHOM 

CBeTy (cocHa npHHHTa 3a 1), Mbi bhahm, q T o cocHa npn pacueie accHMHJiHUHH 
Ha noBepxHOCTb 3aHHMaeT AajieKo He nocjie^Hee MecTO h npeBoexo^HT ny 6, 

KtieH H BH3. B 3T0M OTHOUieHHH OHa npHMbIKaeT K CBeTOJIK)6HBbIM JIHCTBeHHbLM 
nopo^aM, KOTOpbie xapaKTepH3yioTCH bhcokoh accHMHjiaijHOHHOH cnoco6- 
HOCTbK) Ha npHMOM COJIHeUHOM CBeTy, H CTaHOBHTCH MeiKjxy 6epe30H H JIHnOH, 
npn p a c u e t e nee Ha c b e >k h h Bee BcexBOHHbie pacnoJiaraiOTCH 
HHie tTHCTBeHHbix: caMan sHeprHHHan b stom OTHOineHHH H3 XBOHHbix— 
jiHCTBeHHHua — accHMH.inpyeT Bee ace c;ia6ee nocjieAHero H3 jiHCTBeHHbix—BH3a. 

y ./iHCTBeHHbix Ha eAHHHuy cBe)Kero Beca npHxo^HTCH 6ojibiue aKTHBHbix, 
C TOHKH 3peHHH aCCHMHJ!HH.HH, TKaHeH, OHH 6oraue XJIOpO(j)HJIJlOM (no AaHHbIM 

Jlio6HMeHKo h C t o ji b $ e ji b t a). OjiacTHHuaTan (joopMa jiHCTa h ii,H(J)epeH- 
UHpOBKa TKaHH Ha najiHca^Hyio h ry6qaTyio npe/iCTaBJineT 6ojibmne Bbiro^bi 
AJi h yjiaBJiHBaHHH CBeTa h CO;, ,Hjih HJiJHocTpaijHH npHBe^eM BejiHUHHbi noBepx- 
HOCTeft b cm' 1 , KOTopbie 3aHHMaeT 1 i CBeacero Beca cochh, 6epe3bi, jihrm. 

CocHa Bepe3a Jliina 

34 cm 1 76 cm 1 83 cm z 

Kan bhahm, pa3HHua ^eflcTBHTejibHo, orpoMHa. 

npn pacueTe accHMHJiHU,HH Ha xjiopo(|)HJiJi pa3HHua Mexcuy xbohhhmh h 
jiHCTBeHHbiMH crjiaacHBaeTca 6jiaroAapn 6o;iee HH3KOMy (non™ BABoe) coAep- 
HvaHHK) 3T0T0 nHTMeHTa y XBOHHbIX (cm. CTp. 26). OTHOCHTeJIbHbie BeJIHHHHbl 
aCCHMHJIHUHH npH 3T0M y^BaHBaiOTCH, H JiHCTBeHHHua TOr^a npH6jlHHCaeTCH 
k HBe h 6epe3e, a nHXTa npeBoexoAHT jxy6, KJieH h bh3. 

Flo cnocofiHOCTH HcnoJib 30 BaTb MHHHMajibHoe ocBemeHHe 
JiHCTBeHHbienopoAH, b ofimeM, t a iok e h a y t a a ji b m e xbohhhx. 
nojioxceHHe hx KOMneHcaijHOHHoro nyHKTa cABHHyTO HH>Ke : Jinna cnycnaeTCH 
HH)Ke ejiH h nuxTbi, a 6epe3a HauHHaex pafioTy HH>Ke cochh h jiHCTBeHHHUbi 
(cm. Ta6ji. 16). 

TABJ1ML1A JVs 16 


C b o a h a a t a 6 ji h u a a a h h bi x Ha MHHHiviajibHOM c b e t y. 


<D 

S CT 

a- 

o “ 

a oq o 

<D Q, 

OQ H 

X B O H H bl e 

1 

flHXTa 

JIhct- BeHHbie 

JIhctb.J CocHa J Eab | 

Bepe3a 

Jlnna 

M b a 

KaeH 

Ha 1 2 |na 50 cm 2 

O ^ 

Ha 1 2 cbok. Beca 

Ha 1 2 1 Ha 50 cm 2 

Ha 1 2 Ha 50 cm- j 

Ha 1 2 ! Ha 50 cm 2 . 

312 

200 

140 

102 

50 

0,10 

-0,06 

-0,17 

-0,20 

-0,45 

n 

— ! 0,11 
-0,076 0,06 

- 0,08' — 

— ,— 0,03 
- 0,23 — 0,15 

or/iomeHo hjih BbiAeji 

0,30 0,18 0,10 

0,13 0,18, 0,11 

— 0,02 — 0,14 —0,08 
— —0,30, —0,17 

i [ 

eHO MZ 

0,76 

0,69 

0,34 

0,08 

C0 2 B 

0,36 

0,30 

0,15 

0,04 

, 0,03 0,03' 0,54; 0,23 

— 0,26 —0,28 0,25 j 0,16 

ilbixa- 

Hne 

— 0,41 

— 0,29! - 0,14!— 0,34 — 0,60 — 0,33 

! ! 1 i 

-0,38 

— 0,17 

— 0,44—0,45 

— 0,42 

— 0,19 

312 

200 

140 

102 

0 

0,5^ 

0,35 

0,2^ 

0,2( 

0,01 

nom 

— 0,25 

>1 0,214 0,2C 

1 0,21 0,16 

0,11 0,11 

0,00 o,oc 

omeHo 

0,64 

0,47 

0,40 

0,32 

— 

CO. b M 2 c nonpaBKc 

0,78 0,431 1,14 

0,78 0,44j 1,07 

0,46 0.25 1 0,72 

0,30 0,16 j 0,46 

)M Ha At 

0,53 

0,47 

0,32 

0,21 

>ixamie. 

0,47 0,48 

' 0,18 0,17 

0,96 

0,67 

0,42 

0,35 


noBH^HMOMy ruiocKaa (joopMa h Sojibinan njiacTHHHOCTb TKaHefi JiHCTa 
HBJIHHDTCH JiyUIUHM npHCnOCOGjieHHeM AJIH yjiaBJIHBaHHH He TOJIbKO nOJIHOrO, 
HO H MHHHMaJIbHOTO CBeta. 
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Ecah cpaBHHTb pa6oiy accHMHAHUHOHHoro annapaTa Bcex HCCAeAOBaHHbix 
hbmh ApeBecHbix nopoA, to o6Hapy^cnBaeTCH pa3AHHHe ee b Tpex rAaBHenmHx 
nyHKTax: 

1) B Be«/IHHHHe aCCHMHAHUHOHHOH choco6hocth; 

2 ) b noJio^ceHHH CBeTOBoro onraMyMa accHMH jihuhh; 

3 ) b oTHomeHHH k CAa 6 oMy ocBemeHHio. 

PaccMOTpHM noApo6Hee k3)kabih H3 sthx nyHKTOB. 

no Be^H^HHe accHMHjiHUHOHHOH cnoco6HOCTH b npeAeAax Ka>KAOH rpynnbi 
MO)KHO pa3JIH^HTb 2 THna nopOA — c CHAbHbIM HC CJia6bIM TeMnOM aCCHMHJIH- 
IJHH. CpeAH XBOHHbIX 6bICTpbIM TeMnOM OTJIHHaeTCH COCHa, JlHCTBeHHHUa H 
nnxTa, MeA^eHHbiM >Ke— ejib. CpeAH jiHCTBeHHbix 6biCTpbiM TeMnoM otah- 
qaioTCH hbp, 6epe3a, Anna, a MeA-zieHHbiM — Ay6, kach h bh 3. Pa3HHija accHMH- 
AHIIHH 9THX AByX THIIOB, KOTOpbie MO)KHO Ha3BaTb CHAbHbIM H C A a 6 bi M no 
aCCHMHAHUHH, OHeHb 3HaHHTeAbHa. CHAbHblH THII aCCHMHAHpyeT npH6AH3H- 
TeAbHO BABoe HHTeHCHBHee CAa6oro, npnneM 3Ta pa3Hnua coxpaHHeTca npn 
Bcex cnoco6ax nepenHCAeHHH h npn Bcex CTyneHHx ocBemeHHH, HCKAionaH 
CAa6oH cTyneHH. fleAeHHe Ha sth ABa THna He BnoAHe coBnaAaeT hh c jie- 
AeHneM nopoA Ha 6bicTpo h mejiJieHHO pacTymne, hh c AeAeHHeM Ha CBeio- 
AK)6HBbie H TeHeBbIHOCAHBbie. K CHAbHOMy THny OTHOCHTCH TaKHe HeCOMHeHHO 
TeHeBbmocAHBbie nopOABi KaK nnxTa h Anna, He OTAHnaiomHecH h 6mctpotoh 
pocTa, Hao6opOT, cnHTaiomHHCH CBeTOAio6HBbiM Ay6 — nopoAa c CAa6biM TeM- 
nOM aCCHMHAHUHH H MeAAeHHbIM pOCTOM (0C06eHH0 y Hac nOA JleHHHrpaAOM). 
3 th Aea THna accHMHAHUHOHHoro annapaTa He cBH3aHbi TaiOKe h c npoAyKTHB- 
HocTbio Ha reKTap, KOTopan, Hanp., y eAH He HH)Ke, neM y cocHbi. BeponTHO, 
MeAAeHHblH TeMn aCCHMHAHIJHH eAH KOMneHCHpyeTCH CHAbHbIM p33BHTHeM AHCTO- 
boh Maccbi AepeBa b BHAe xboh, KOTopan ocTaeTcn Ha AepeBe ao 5—10 AeT. 

Pa3HHny b TeMne accHMHAHUHOHHOH paOoTbi toh h Apyroft rpynnbi BpHA ah 
B03M0)KH0 06l>HCHHTb pa3AHHHeM B COAepHCaHHH XAOpO(J)HAAa. COAGp>KaHHe 
nocAeAHero He o6Hapy>KHBaeT 3aMeTHoro pa3AHHHH b toh h Apyron rpynnax 
(cm. CTp. 26 ). Ecah pa3HHua ecTb, to OHa HafiAioAaeTCH h b npeAeAax 
Ka^cAOH rpynnbi. BeponTHO, pa3AHnne KpoeTCH b cTpoeHHH ahctb, oco6eHHO 
b ycTbHuax (hhcao h CTeneHb pacKpbiTHn), a TaioKe b 3H3hm3x xAoponAacTa, 
Ha hto yKa3biBaeT BHAbuiTeTep (1918, CTp. 86 h CAeA.)- 

BTOpbIM nyHKTOM pa3AHHHH aCCHMHAHUHH AP^BeCHblX nOpOA HBAHeTCH nOAO- 

AceHHe onTHMyMa accnMHAHUHH (cm. Ta6AHuy 17). Ha nepBbift B3TAHA noAorae- 

TABJ1HUA 17 

CBeTOBOH o n t h m y m accHMHJifliiHH h ko m n e h c a u h o h h bi fi nyHKT flpeeec- 

h bi x nop o’fl. 

Ha cbipoft Bee. 


OcBemeHne 


CBeiojiio6nBbie 


TeHeBbIHOCAHBbie 

CocHa 

JIhctb. 

MBa 

Bepe3a 

Ry6 

E/ib 

rinxTa 

Jlnna 

KaeH 

BH3 

100% 

1,00 

1,00 

1,00 

1,00 

1,00 

1,05 

0,77 

1,32 

1,02 

0,78 

(0,75) 

30% 

0,73 

0,70 

0,52 

0,64 

0,60 

1,00 

1,00 

1,00 

1,00 

1,00 

KoMneHC. 
nyHKT (b m/cb.) 

200 

200 

200 

H > 

150 

200 

100 

100 

H < 

50 

H < 

50 | ok. 100 



Ha n c 

iBepx 

HOCTb' 





100% 

1,00 

1,00 

1,00 

* ' 1,00 

1,00 

— 

— 

1,30 

1,04 

0,75 

30% 

0,73 

— 

0,52 

0,62 

1,64 

1,00 

1,00 

1,00 

1,00 

1,00 


npHMeqaHHe: y CBeTOJiK^HBbix nopoa 3a 1 npHHHTa accHMHJiamm npn ocBemeHnu 
b 100%, y TeHeBbiHOcaHBbix — npn ocBemeHnn b 30% nojmoro. 
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Hue 9 to oneHb pa3jiH4HO. y oahhx nopoA, KaK cocHa, JiHCTBeHHHua, HBa, 6epe3a, 
Ay6, jinna, onTHMyM accHMHJinuHH CBeTOBbix jiHCTbeB npHxoAHTcn Ha nojiuoe 
ocBemeHHe; y Apyrnx, KaK nnxTa h bh 3, Ha cpeAHee ocBeiueHHe h y TpeTbnx — 
ejib h KJieH — Ha to h Apyroe ocBemeHHe. 3aKOHOMepHOCTb BbipaxcaeTcn b tom, 
hto Bee nopOAbi c pe3Ko BbipanceHHbiM onTHMyMOM Ha BbicmeH cTyneHH ocBe- 
nxeHHH CBeTO^io6HBbi, TeHeBbiHocjiHBbie xce He npHyponHBaioT onTHMyMa k kbkoh- 
jih6o oahoh* CTyneHH. Tana h thhhhho TeHeBbiHOCJiHBan nopOAa, kbk jinna, 
HaxoAHTCH b rpynne c onTHMyMOM accuMHJiHUHH Ha nojiHOM CBeTy. Ejib h k jien 
HMeiOT 3 tot onTHMyM Ha 2-x cTyneHHX, Bbicmefi h cpeAHeft. TaKHM o6pa30M, 
npHMeHHTb rjm xapaKTepncrHKH TeHeBbiHocjiHBOCTH nojioxceHHe onTHMVMa 
Aa/ieKO He BcerAa bo3mo>kho. 

ripn ycTaHOBHBHieMcn B3r;iHAe Ha ApeBecHbie nopoAbi, KaK nopoAbi cbcto- 
jno6nBbie, pa3JiHHaiouj,HecH TOJibKO TeHeBbiHocjiHBOCTbio, o6pam,aeT Ha ce6n bhh- 
MaHHe cymecTBOBaHHe tbkhx TeHeBbiHoc/iHBbix nopoA, KaK nnxTa, ejib, KJieH h 
bh3, j\Jin accHMHJiauHH KOTopbix nojmoe ocBemeHne He npeACTaBJineT BbiroAbi 
hjih AaAce MeHee 6jiaronpHHTHO, neM ocBemeHne cpeAHee. JIhct sthx TeHeBbi- 
hocjihbmx nopoA Hcnojib3yeT npaMOH cojmenHbiH CBeT TaK a ce, hjih xyace, neM 
pacceHHHbifl CBeT oSjiaHHoro He6a. IlpHHHHa stoto He TOJibKO b cneuH(J)HHecKHx 
oco6eHHocTHx xjioponjiacTOB, ho h b MeHbHiefi npHcnoco6jieHHocra Bcero crpo- 
eHHH JiHCTa k He6^aronpHHTHbiM ycjiOBHHM, conyTCTByiomHM npHMOMy cojiHen- 
HOMy ocBeuxeHHio, a hmchho k neperpeBaHHio Jincra h noBbimeHHio TpaHcnnpa- 
Uhh (6ojiee TOHKan KyTHKyjia, peAKan ceTb npoBOAHmnx nynKOB, 6oJibmaa 
Hcnapmomaa noBepxHOCTb Ha eAHHHixy Maccbi jmcTa h t. a.)* 

K sTOMy Mbi MOxceM Ao6aBHTb, hto accHMHJinuHOHHbiH annapaT Ay6a h BH3a no 
cpaBHeHHK) c 6epe30H h jinnon TaKXce HBJiaeTCH 6oJiee nyacTBHTejibHbiM k hhskhm 
TeMnepaTypaM. Tan, nocjie nepHOAa (31.V — 5.VI) oneHb xojioahoh h nacMypHOH 
norOAbl C HOHHbIMH 3aM0p03KaMH (3.VI — MHHHMyM — 2,4°) b on. 6.VI—npH 
BnoJiHe 6jiaronpnnTHbix ycjiOBHax norOAbi (cojmenHbiH AeHb c t 20°), Mbi nojiy- 
hhjih ajih 6epe3bi, jinnbi, B*i3a h Ay6a cJieAyioiuHe accHMHjinuHOHHbie BejiH- 
HHHbl (C0 2 B MZ B 1 H.): 


B e p e 3 a 

Jl h n a 

A y 

6 

B 5! 

3 

na 1 a cb. b. I Ha 50 cm 2 

Ha 1 2 CB. B. j 50 CM- 

\ 2 CB. B. 

50 cm- 

Ha 1 2 CB. B. 

50 cm 2 

l 

j 

1,64 mz 1 1,09 mz 

I 

i 

i 

1,28 mz 0,71 mz 

1 ‘ ! 

> -0,14 mz 

— 0,08 m 

0,00 

1 

0,00 

1 


ripn 3T0M HaAO 3aMeTHTb, HTO y Bcex nopoA JIHCTbH OTJIHHHO HH(j)HJIbTpH- 
poBa^ncb/ TyT ^HecoMHeHHO HMejio MecTo nocjieAencTBHe hh3khx TeMnepaTyp 
b bhac HHaKTHBnpoBaHHH xjioponjiacTa h jmuib nocTeneHHoro B03BpanxeHHH ero 
b npe>KHee cocTOHHHe. Ho HHTepecHO to, hto y Ay6a h BH3a oho CKa3ajiocb 
6ojibme, neM y Apyrnx nopoA. Hepe3 2 ahh, 7.VI, JIHCTbH Bcex yKa3aHHbix 
nopoA accHMHJinpoBajiH Tax nee HHTencHBHO, KaK h ao xojioaob, h nocjie — 
b jieTHHe ahh. 

TaKHM o6pa30M, jiHCTbn TeHeBbiHocjiHBbix nopoA noBHAHMOMy oco6eHHO 
HyBCTBHTeJIbHbl K pe3KHM KOJie6aHHHM MeTeOpOJIOTHHeCKHX (J)aKTOpOB, CBOH- 
CTBeHHbIM OTKpbITbIM 3KCn03HUHHM. HenOCpeACTBeHHblH OnbIT B KyJIbType 
h Ha6jnoAeHHe b npnpoAe OAHaKO noKa3biBaioT, hto h 3th nopoAbi c onTH¬ 
MyMOM accHMHJiauHH npn cpeAHeM ocBeuxeHHH HaHJiynuiHM o6pa30M pa3BH- 
BaioTca TeM He Menee otkpmto 6e3 3aTeHeHHH. OneBHAHO, HenoTopoe ocJia6;ie- 
Hne accHMHJinuHH y htoji h nHCTbeB, noABepraK)tu,Hxca nenocpeACTBeHHOMy agh- 
ctbhk) nojiHoro ocBem,eHHH, Bno^He KOMneHcnpyeTcn pa6oTOH ocTa^bHbix 
JIHCTbeB KpOHbl, pa60TaK3HI,HX H Ha OTKpbITbIX MeCTaX npn OnTHMBJIbHOM HeCKO^bKO 
oc^a6^eHHOM CBeTe S^aroAapn caMOOTeHeHHio nHCTbeB. 3Aecb oco6eHHO OTneT- 
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ji hbo BbiHCHneTCH, hto CBeTOAioSHe no^pa3yMeBaeT oTHomeHne Bcero pacTe- 
HHH B ue^OM K CBeTy H OHO MO)KeT He COBna/jaTb C OTHOUieHHeM K STOMy $aK- 
Topy OT^ejibHbix opraHOB h (})H3HO,7iorHHecKHX npoueccoB, xoth 6 h h CTo;ib 
B3}KHbIX KaK aCCHMHJIHUHH. 

C;ieAyeT CKa3aTb, hto h BooOme TeHeBbiHocAHBbie nopOAbi npncnoco6^eHbi 
TOAbKO K TOMy, HTo6bI nepeHOCHTb CHJIbHOe OTeHeHHe, XOTH 6bl H C CHAbHOH 
3a,zi,epHCKOH pocTa. llosTOMy HenoHHTHO, KaKoe 3HaneHne motao 6bi HMeTb aah 
SToro npHcnoco6^eHHH ocAaOAeHHe accHMHAHUHH Ha noAHOM CBeTy. FIosTOMy 
Aaace ecAH 6bi onTHMyM bcchmhjihuhh npn 0CAa6AeHHH noAHoro cBeTa h 6ua 
o6ih,hm npH3HaKOM aah Bcex TeHeBbiHOCJiHBbix nopoA, TeM He MeHee h TorAa 
ero He^b3H 6hao 6bi TOAKOBaTb Kan npHHHHy, a CKopee KaK cjieACTBHe npn- 
cnoco6;ieHHH accHftiHAHUHOHHoro annapaTa k 3aTeHeHHio. B AencTBHTeAbHOCTH 
xce cnocodHOCTb nepeHOCHTb OTeHeHHe TOJibKO y HeKOTopbix nopoA (nnxTa, 
BH3) COnpOBOH<AaeTCH CABHTOM OnTHMyMa aCCHMHJIHUHH Ha HH3IHyK) CTyneHb 
ocBemeHHH. 

HaKOHeiX, TpeTHH nyHKT pa3AHHHH aCCHMHJIHUHH ApeBeCHbIX nopoA — HX 
OTHomeHHe k cjia6oMy ocBemeHHKx Ecah cpaBHHTb y pa3Hbix nopoA ocBeme- 
HHe npn KOMneHcauHOHHOM nyHKTe (Ta6. 17), to oOHapyacHBaeTcn AOBOAbHO 
nOJIHOe COOTBeTCTBHe C HX TeHeBbIHOCAHBOCTblO. CpeAH XBOHHbIX 9TO OCBe- 
meHHe aah TeHeBbiHocAHBbix eAH w nnxTbi 3aMeTH0 hh nee, neM aah CBeTOAio- 
6HBbIX COCHbl H AHCTBeHHHUbl. CpeAH AHCTBetfHblX TeHeBbIHOCAHBbie KAeH, BH3 
h Anna TpeSyiOT aah KOMneHcauHOHHoro nyHKTa ocBemeHHH ropa3AO 6oAee 
HH3KOTO, HeM HB3. TOAbKO 6epe33 AOBOAbCTByeTCH, HeCMOTpH Ha CBeTO^K)6He, 
CTO^ib nee hh3khm ocBemeHHeM aah KOMneHcauHOHHoro nyHKTa, KaK h TeHe- 
BbiHOCJiHBbie nopoAW. Jly6 3aHHMaeT b stom OTHomeHHH npOMeacyTOHHoe noAO- 
xceHHe, KaK h bo mhothx mnajiax CBeTOAio6HH \ 

Acchmhahuhh c nonpaBKOH^Ha AbixaHHe (nHCTan) oco6eHHOro 3HaneHHH 
aah xapaKTepncTHKn TeHeBbiHOCviHBOCTH He HMeeT. Kan yace 6 hao yKa3aHO, 
TeHeBan xboh cochm h eAH npn ocBemeHHH b 30He oTMHpaHHH (1% noAHoro 
ocBemeHHH hah 200 m/cb.) accnMHJinpyeT OAHHaKOBO, a Tanan ace xboh AHCTBeH- 
HHUbi Aaxce cH^bHee, neM eAH. y AHCTBeHHbix npn tom nee ocBemeHHH npn 
pacneTe Ha noBepxHOCTb BOo6me pa3AHHHH oneHb HeBeAHKH, 3a HCKAione- 
HneM hh3koh BejiHHHHbi Ay6a, a npn pacneTe Ha Bee 3a TeHeBbinocAHBbiMH 
jinnoH h kaohom cjieAyeT CBeTOAioGHBaa 6epe3a, noTOM TeHeBbiHOCAHBbin bh3 
h HaKOHeu HBa h Ay6. 

TaKHM o6pa30M, HanOojibmee cooTBeTCTBne c CBeTOAio6HeM, hah BepHee 
TeHeBbIHOCAHBOCTblO, y HCCJieAOBaHHblX H3MH nopOA npOHB.THeT CTeneHb OCBe- 
meHHH, Heo6xoAHMan aah KOMneHcauHOHHoro nyHKTa, a He aah Hanajia hhc- 
toh accHMHjiHunn. CjieAOBaTejibHO, TeHeBbmocAHBOCTb, KaK h cAeAOBaAO o>kh- 
AaTb, He 3aBHCHT TOAbKO OT aCCHMHAHUHH. B T3KOW )Ke CTeneHH OHa 3 aBHCHT 
h ot AtixaHHH, Ha hto yace abbho yKa3aji M a h e p (1892), KOTopbiH oAHano Henpa- 
BH«/ibHO CHHTaji AbixaHHe eAHHCTBeHHOH npHHHHon TeHeBbiHOCHHBOCTH. Flo ero 
MHeHHK) pacTeHne TeM TeHeBbinocjiHBee, TeM jiynuie h 6ojibuie nepeHOCHT 
OTeneHne, neM MeHbuie ero Tpara Ha AbixaHHe. Hauin ncc^eAOBaHHH noKa3bi- 
BaiOT, hto y ApeBecHbix nopoA sto He hb Jinexcn o6iixhm npaBHJioM h hto 
k 3T0My HecoMHeHHO npncoeAHHHeTCH erne h noBbimeHHaH cnocoOHOCTb k accn- 
mh^huhh npn cjiaOoM ocBemeHHH. Ho h sto npHMeHneTCH, KaK mu BHAejin, 
Aa^eKo He k BceM nopoAaM. Bo.iee oOmen npHHHHon TeHeBbiHOc- 
jihbocth h bji h e t ch OajiaHC a bi x a h h h h accHMHJi huhh, Han6 o- 
Jiee onpeAejieHHbiM BbipanceHHeM KOToporo mohcct c a y ac h t b 
noAoxcenne kom neHcaun ohhoto nyHKTa Ha 6 o j e e hah MeHee 
HH3KOH CTyneHH OCBemeHHH. 


1 Flo B o h c e h-M eHceHy h Mio^^epy y 6yna KOMneHcaunoHHbiH nyHKT TeHeBoro jincia 
npnxoAHTCJi Ha ocBemeHne b 150 m/cb., y nceHJi — Ha 2C0 m/cb. Flpn cpaBHeHHH c HamnMH uh(Jd- 
paMn OKa3biBaeTCH, hto 6yK Tpe6yeT 6o.abme CBeTa, neM Jinna, KJieH, bh3, a aceHb 6 jih30k k 
H an6ojiee CBeTo;no6HBOH HBe. OiiHaKO, cpaBHeHHe Be.THHHH, nojiyneHHbix He TOJibKO Ha pa3Hbix 
o6'b^KTax. ho h b pa3JiHHHbix KJiHMaTHHecKHx yc^OBunx, He ^aeT npaBa KaKHx-.in6o bbiboaob. 
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no MHHHMaJIbHOMy OCBemeHHIO, Heo6xO^HMOMy RJlft KOMneHCaUHOHHOrO 
nyHKTa, Bee nccjieAOBaHHbie nopoAbi mohcho pacnoJio>KHTb b cjieAyiomnH paA 
no y6biBaiomeH TeHeBbiHocjiHBOCTH. KOTOpbin Mbi conocTaBHJin c cooTBeTCTByio- 
uxhm pn^OM C y p o >k a, ycTaHOBJieH ibiM no aHaTOMHnecKHM npH 3 HaKaM,—pa3BH- 
thk) najincaAHOft h ry6naTOH napeHXHMbi. O^HOBpeMeHHO ajih cpaBHeHnn 
npHBO^HTCH RJl H Tex >Ke BHAOB HauiH AaHHbie O ^blXaHHH, TpaHCnnpaUHH, 
a TaK>Ke CBeTOBoro AOBOJibCTBHH (no B h 3 h e p y) h coAepacaHHH xjiopo(|)HJiJia 
(no JIio6HMeHKo). 1 

T A B Jl M LI A 18 


ySbiBaHne TeHeBbi- 
hocjihbocth no no- 

aojKeHino KowneH- 
cau. nyHKTa 

£ S e 

g ^ cJ 
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<L> C 

23 s s 
Ot° 

CS O 

x 5 

2 <D 

Pi 33 

03 CJ — 

<-X r O 

~ <L> 

r-, CQ 

H ^ 
s s 
o c 
o u -' 

ac as 
h «s 5 

O g-S 

I 

' i o Qh 

O s « 

, ec § K 

H 2 
• o S 

1 5 

i u § § 

6 ^ 

>=5 

x 2 

«=: ^ 
o s 

Ha 1 K Cblpo- 
ro Beca no 

Jl IO 6 H- 

m e H K 0 

y 6 wBaHHe TeHeBbi- 
hocjihbocth no aHa- 
[tomhh. npH 3 HaK 3 M. 
(no C y p o ik y) 

1 . Jlnna 


ok. 50 

0,38 

1,3 

I 


2,80 


1 . rinxTa 

2 . KjieH 

. . . . 

50 

0,42 

1,0 

! 1/55 


2,66 


2 . ‘Jlnna 

3 . FlHXTa 

. . . 

OK. 100 

0 , 34 ^ 

- 

— 


1,75 


3 . Ejib 

4 . E/ib . 


100 

0,14 

! — 

' 1 / 28 - 1/33 


1,20 


4 . KaeH 

5 . Br 3 . 


100 

0,40 

1,0 

— 


2,31 


5 . Br 3 

6 . Bepe 3 a . . . 

150 

0,60 

5,2 

j l / 9 


2,40 


6 . fly 6 

| 

7 . fly 6 

. 

200 

; 0,46 

2,2 

1/26 


2,77 


7 . Bepe 3 a 

8 . CocHa 

. . . . 

: 200 

0,29 

— 

j 1 / 9 - 1/10 


1,13 


8 . CocHa 

9 . JlncTBeHHHna. 

200 

0,41 

— 

; 1/5 • 


1,30 


9 . JlnciBeHHHna 

1 10 . HBa 


200 

0,44 

5,7 

— ; 


2,70 




KaK bhaho, nojiyneHHan HaMH no KOMneHcaunoHHOMy nyHKTy niKajia TeHe- 
BbmocJiHBOCTH b o6m,eM 3a OTAejibHbiMn HCKJiioneHHEMH corjiacyeTcn C LUKa- 
jioh Cypoaca no aHaTOMnnecKOH njiacTHHHOcra n niKajion Bn3Hepa no 
CBeTOBOMy AOBOJIbCTBHIO B 30He OTMHpaHHH. 

noaTOMy, mohcho CKa3aTb, hto neM MeHbrne pa3BHTa y ashhoh nopoAH 
najiHcaAHan napeHXHMa, TeM MeHbrne CBeTa Tpe6yeT KOMneHcaunoHHbiH nyHKT 
accnMHJiHixHH h TeM Hnace ocBeuxeHHe, npn kotopom OTMnpaioT no6ern BHyTpn 
KpOHbi. flbixaHne n coAepncaHne xjiopo(})HJijia cbmh no ce6e He o6Hapy>KH- 
bbiot KaKOH-Jin6o cbh3H c TeHeBbiHOCJiHBOCTbio, ho OTHOCHTejibHan TpaHcnn- 
pauHOHHaa cnoco6HOCTb y jincTBeHHbix b o6uxeM 3aMeTHO Bbirne y CBeTOJiio- 
6nBbix, neM y TeHeBbiHoc/iHBbix, hto BeponTHO CBH3aHO c jiynniHM pa3BHTneM 
ycTbnu h npoBOAHUXHx nyTeft b jincTbnx nepBbix. 

TaKHM o6pa30M, 6aJiaHC AbixaHHH n accHMHJiHimn onpeAejineT 66jibinyio 
hjih MeHbmyio cnoco6HOCTb ApeeecHbix nopoA nepeHOCHTb OTeHeHHe. Ecjih 
SajiaHC HeBbiroAeH a«^h nnTaHHH, pacTeHne HeAoeAaeT h AejiaeTCH HecTOftKHM 
OTHOCHTejIbHO BpeAHTeJieft H He6;iarOnpHHTHbIX BHeniHHX yCJIOBHH (M0p030B, 
BbIMOKaHHH H T. A-)- Oco6eHHO XOpOHIO 9TO MOHCHO BHA^Tb Ha no6eraX KSiTK- 


1 FIojiOHteHKe xbohhhx b Ta6JiHue C y p o >k a HBJiReTCR jjOBOJibno Maao oOocHOBaHHbiM aHa- 
TOMHqecKH, TaK KaK najiHca^HaR h ryOnaTaR TKaHH y hhx cJia6o junj^epeHUHpoBaHbi. 

- TpaHcnnpauHR onpeaejiRjiacb no noiepe Beca cpe3aHHbix JincTbeB b TeqeHne nepBoro noay- 
naca nocjie cpe3annR. BejiHHHHbi, nepsqncjieHHbie Ha 1 z Beca, OTHeceHbi k TpaHcnHpauHH oeHa, 
npnHRTOH 3a eAHHHuy. Boaee noapoOHbie jiaHHbie 6y,ayT coo6meHbi b oco6oii pa6oie OAHoro H3 
anropoB HacTORinen CTaTbn. 
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Aoro AepeBa b HaH6o;iee saTeHeimoH qacTH xpoHbi, t. h. 30He OTMHpaHHH, rue 
npoHexo^HT w OHHiueHHe CTBOJia“ ot OTMupaioiUHx no6eroB. PaHHeft BecHoft 
mohcho BH^eTb, Kanoe cnjibHoe onycTonienne nponsBOAHT 3HMHne M0p03bi, 
HMeHHo cpeOT TeHeBbix noSeroB. 

Oahhm H3 aBTopoB HacTOnmeft 
CTaTbH eiue b 1919 roAy 6biJin 
nocTaBJieHbi onbiTbi, agmoh- 

CTpHpOBaBIUHe 3TO ^eHCTBHe * V^V 

oco6eHHO y6eAHTe;ibHO. Bojib- 
nine, xoporno, ocBeiueHHbie : |y 

BeTBH cochh 3arn6a^HCb Bec- 
hoh b Haqa.ie pa3BHTHH TaK, 

HTO pa3BHBaK)m,H6C5I Ha KOH- 
uax no6erH noMemajincb b 30Hy 
OTMHpaHHH toto xce AepeBa 
h b TaKOM nojiOHceHHH 3aKpe- 
njiMHCb npH nOMOiUH noABH- 
3biBBHHH Ha Becb toa. OKa3a- 
JlOCb, HTO Bee pa3BHBUIHeCH 
b TeHH no6ern Bbincnjin, — He 
o6Hapy>KHBaH npH3HaKOB OT¬ 
MHpaHHH,— JieTO H OCeHb, HO 
3 hmoh 6bi;iH nopaxcenbi Mopo- 
30M, 3aCOXJIH K BecHe H copo- 
CHJIH XBOK) (pHC. 1). To XCe 
caMoe moxcho 6bi;io Ha6,/iK)AaTb 
h Ha ropmeHHbix 3K3eMn;iHpax 
e;iH, nocTaBJieHHbix b Haqajie 
HTOHH C TOJIbKO HTO TpOHyB- 
UIHMHCH nOHKaMH B 30He OT¬ 
MHpaHHH 80-jieTHeH ejiu (pnc. 2). 

H 3AeCb BHOBb 06pa30BaBHIHeCH 
no6ern He o6Hapy>KHBa;iH cHa- 
HaJia BHeiHHHX npH3HaKOB OT¬ 
MHpaHHH H TOJIbKO K BeCHe 

czieAyiomero roAa Hanajin cox- 

HyTb h c6pacbiBaTb xboio. OcTajibHan xboh, pa3BHBmaHCH npn xopomeM 
ocBemeHHH, tbkhx HBJieHHH y onbiTHbix 3K3eMn^npoB He o6Hapy>KHBa;ia. 

TaKHM o6pa30M, Ha noqBe roJiOAaHHH b CHJibHO 3aTeHeHHOH xBoe Hapy- 
rnaeTCH HopMajibHbiH ofiMeH BemecTB — OHa BeponTHO He HaKonjineT 3anacHbix 
BemecTB, c;ia6ee abiuiht, He Bbipa6aTbiBaeT 3auj,HTHbix BemecTB ot xo.iOAa, 
Hanp. caxapa, cthhoehtch 6orane boaoh (cm. HHHce), noneMy h OKa3bmaeTCH 
MeHee ctohkoh 3Hmoio. Ha nonae rojiOAaHHH xce OHa h jieTOM npn npoAO/i- 
HCHTe^bHbix aoxcahx rn6HeT ot BbiMOKaHHH 1 h noBpe>KAaeTCH napa3HTaMH jierne, 
qeM CBeTOBan. Tax oAHOJieTHHe cenHUbi cochh, pa3BHBuiHecH b ropuiKax b rviy- 

60 K 0 H TeHH MOJIOABIX JIHCTBeHHHU, OTJIHHaJIHCb nOpa3HTe,7IbHO CJia 60 pa3BHB- 
niencH KopHeBOH CHCTeMOH h nopa)Ka./iHCb tph6kom Pythium, TorAa xax koht- 
poJibHbie, xoporno ocBeiueHHbie, 6bum BnojiHe 3AopoBbi. Tohho Taioxe npn 
3aTeHeHHH BepTHxajibHbiMH uxHTaMH ot npHMbix jiyqen co^Hua cenHUbi cochm 
H a ceBepHOH cTopoHe b TeHH sthx mHTOB Bee nornfijiH ot Lophodermiutn , 2 


Phc. 1. Beina cochw, 3arHyian H3 ocBemeHHoro no- 
jio>KeHH5i b 3aieHeHHoe bcchoio 1919 r. Pa3BHBUiHecn 
no6ern OTMep3JiH 3 hmoio h c6pocnaH xboio. Xboh 
npe>KHHX Jiei coxpaHHJiacb. BeTKa cHHTa BecHoio 1920 r. 


1 y TpaBHHHCTbIX paCTeHHH BH3Hep 0 C 06 eHH 0 nOAHepKHBaeT Ma.’IVIO CTOHKOCTb CH.lbHO 
3 aTeHeHHbix pacieHHH OTHOCHTejibHO H36biTKa BJiarn. Oh Ha3biBaeT sto HB.ieHHe OM6po(J)o6HeH 
(ot rpenecKoro cjiOBa om6poh — aoHcab). 

2 OnpeAeaeHHH npHBOAHMbix 3<aecb rpn6Hbix napa3HTOB 6bi.iH npOH3Be^eHb; npotj). C. M. B a- 
h h h bi m, 3a hto Ebipa>KaeM e\iy 6jiaro;*apHOCTb. 
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Phc. 2. riflTpiJieTHHn ejib, CTOsiBinaa jieio b „30ne otmhphhhh" 
KpoHbi 80-jieTHefl ejw. Pa3BHrmnecH b tchh no6ern ot- 
Mep3JIH, 3aCOXJlH H cOpOCHJIH XBOIO. CHflTO BeCHOK) 1920 r. 


Tor^a K3K pH^OM pacTy- 
mne Ha io>khoh cTopoHe, 
xopomo ocBemeHHbie ocra- 
BaJIHCb 3AOpOBbIMH (pHC. 3). 

KpoMe rojio.n.aHHH ywe 
pa3BHBHiHxcH no6eroB c 
ero noaieiicTBHHMH, HeAO- 
CTaTOK cBeTa^ MoaceT, KaK 
H3BeCTHO, BJIHHTb H HeriO- 
cpeACTBeHHo Ha pa3BHTHe 
h (jiopMy opraHOB h ah- 
(JiepeHUHpoBKy TKaHefi, bh- 
3biBan b 6ojibnieH hjih 
M eHbmeft Mepe 9THOJiH3a- 
UHio hx Aaxce c coxpaHe- 
HneM 3ejieHOH OKpacKH. 

Tanan HeHopMa^bHOCTb 
pa3BHTHH MOXCeT 6bITb TaK- 
)Ke npHHHHOK) MaJIOH CTOH- 
KOCTH OTHOCHTeJIbHO MO- 
po30B, AO)KAeH h napa3H- 
TOB, Ha KOTOpyiO MbI 
TOJIbKO HTO yKa3aJIH. Co- 
Bna^aeT jih npe^e^ ocBe- 
meHHH, Heo6xO^HMbIH JXJin 
HOpMa^bHOrO pa3BHTHH, c 
npe^e^OM ajih HopMajib- 
Horo nHTBHHH yace pa3BH- 
Toro nofiera — Bonpoc, 
TpefiyionxHH ^ajibHeHuinx 
HCCJieAOBaHHH. HaKOHeu 
He TOJibKo pa3BHTHe no- 
6eroB, ho caMoe Hanajio ero 
b BHae pacnycKaHHH nonen 
TaioKe Tpe6yeT hobhah- 
MOMy onpeAe/ieHHOfi hh- 



Phc. 3. HanpaBo—cocHa, pa3BHBmaBCB b Tenn BepTHKaJibHoro mnia, nociaBJieHHoro c BocroKa 
na 3ana^ (nepe^HHH nacTb ero CHHTa), nopa>KeHa Lophoderminm. HajieBO—cocHa, pa3BHBmaflCB Ha 
io>khoh CTopOHeinHTa; coBepmeHno 3,nopoBa. 
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T6HCHBHOCTH CBeTa, 6e3 KOToporo ohh He TporaiOTCH b pocT. Ha 9to yna- 
3 biBaK)T onbiTbi JIio6HMeHKO (1910), b KOTopbix noHKH pa3JiHHHbix no- 
po a TpeOoBajiH pasJiHHHoro CBeTa ajih Hanajia pocTa. JtencTBHTejibHO, BHHMa- 
TejibHoe paccMaTpHBaHHe TeHeBbix no6eroB jierKo o6Hapy>KHBaeT, hto iiohkh 
MX OHeHb HaCTO B 30He OTMHpaHHH COBCeM He TporaiOTCH b pocT, h tbkhm 
o6pa30M 3aMeHbi nornOaiomHX no6eroB coBceM He nponcxoAHT. He cjieAyeT, 
o^HaKO, ^yMaTb, hto 3aAep>KKa b pacnycKaHHH noHKH Bcer^a Bbi3biBaeTCH He- 
AOCTaTKOM CBeTa; y a y6a, JiHCTBeHHHUbi, cochm ctoht TOJibKO nepepBaTb coo6- 
meHHe c BepxHHMH nacTHMH pacTeHHH, Ha^,pe3aB hjih nepepe3aB ctboji, h 
noHKH HaqHyT pa3BHB3TbCH HHace nepepe3a, xoth 6bi ocBemeHne ocraBajiocb 
npe>KHHM. OqeBH^HO 3Aecb mh HMeeM acjio faioKe c hbjiohhhmh Koppejinunn, 
H He^OCTaTOK OCBemeHHH OTHIOAb He HBJIHeTCH e^HHCTBeHHOH npHHHHOK) 

Ha6jno^aiouj,eHCH 3aAep>KKH pa3BHTHH noneK. KoHenHO, pa3BHBniHecH nocjie 
nepepe3KH CTBOJia npn cjia6oM ocBemeHHH no6ern oneHb cjia6bi h paHo hjih 
no3^HO norH6aiOT ot HeAOCTaTKa nHTaHHH. O^HaKO b TeneHHe oahoto BereTa- 
UHOHHoro nepHo^a ohh Bee ace cyiuecTBOBaTb BnojiHe MoryT. 

TaKHM o6pa30M, ecjin' oTMHpaHHe yme pa3BHBmnxcH no6eroB Bbi3biBaeTCH 
rojioAaHneM h HeHopMajibHbiM pa3BHTHeM BCJieACTBHe HeAOCTaTKa ocBemeHHH, 
to caMO noHBJieHHe hx MonceT 3aBHceTb He TOJibKO ot CBeTa, ho h ot Kop- 
pejiHUHH c BepxHHMH HacTHMH AepeBa, pocT KOTopbix 3 a,zi,ep)KHBaeT pacnycxa- 
Hne noneK. 9 to yKa3bmaeT, hto He BcerAa rn6ejib no6eroB b 30He OTMHpaHHH 
BbI 3 bIBaeTCH He^OCTaTKOM CBeTa ^JIH aCCHMHJIHUHH. OHa MOX<eT 3aBHCeTb H OT 
He^ocTaTKa CBeTa ajih pa3BHTHH hjih pacnycKaHHH noneK, a m o>KeT h coBceM 
ot CBeTa He 3aBHceTb. B HeKOTOpbix cjiynanx oTcyTCTBne cbh3h OTMHpaHHH 
c accHMHjiHUHefi oco6eHHo hcho. Tax, y 6epe3bi b 30 He OTMHpaHHH Bh 3 Hep 
h Apyrne aBTopbi onpe^ejiniOT CBeTOBoe AOBOJibCTBHe b i / n — V 9 noJiHoro ocBe- 
nxeHHH. O^HaKO, Mbi BH^ejin, hto 6epe3a coxpaHneT cnoco6HOCTb accHMHJinpo- 
BaTb c nojioHCHTejibHbiM 6ajiaHCOM npn 3HanHTejibHO dojiee cjiadoM (ao Viao) 
ocBeiueHHH. KpaxMajibHan npo6a Tannce noKa3ajia Bn 3 Hepy (1907) HajiHHne 
aCCHMHJIHUHH y JIHCTbeB 6epe3bl B 30He OTMHpaHHH. 06'bHCHHTb OHHmeHHe 
CTBOJia b 9tom cjiynae mohcho TOJibKO 3aAep>KKOio pocTa h pa3BHTHH no6eroB 
b hh>khhx Hacrax CTBOJia poctom BHme chahiuhx, xoporno ocBeiueHHbix no6e- 
tob, hjih He^ocTaTKOM CBeTa ajih HopMajibHoro pocTa noOeroB BHyTpn KpoHbi. 
B 9tom nocJie^HeM cjiynae Heo6xoAHMO AonycTHTb, hto HopMajibHbift pocT 
no6eroB 6epe3bi TpeOyeT 6ojiee bhcokoh CTeneHH ocBemeHHH, neM accHMH- 
J1HUHH. 

Koppe^HUHH pa3BHTHH nOHeK H TOJibKO HTO yKa 3 aHHOe (J)OpMaTHBHOe AeH- 
CTBHe CBeTa Ha pocT HMeioT oco 6 eHHoe 3HaneHHe ajih 06 'bHCHeHHH OHHiueHHH 
CTBOJia TaKHx s CBeTOJiio 6 HBbix nopoA KaK jiHCTBeHHHua, 6epe3a h Hba, i\Ae 
ocBeiueHHe b 30He OTMHpaHHH eiue BnojiHe AOCTaTOHHO ajih xopomen accn- 
MHJIHUHH. 1 y OOJIbHIHHCTBa HCe TeHeBbIHOCJIHBbIX nOpOA, BepOHTHO, TJiaBHOIO 
npHHHHOH „OHHmeHHH CTBOJia“ HBJIHeTCH HCAOCTaTOK CBeTa Rnn aCCHMHJIHUHH. 

JIiOH^erop^; (1925), ccbuiancb Ha no < zi,o6Horo po^a cjiynan 3HanHTeJibHOH 

aC.CHMHJI5HI.HH B 30He OTMHpaHHH, ^OJiaeT BbIBOJI,, HTO npHHHHOK) OHHIH.eHHH 
KpoHbi HBJineTCH He CTOJibKO CBeT, CKOJibKo 6 opb 6 a c Jiynme ocBemeHHbiMH 
H3CTHMH KpoHbi 3a BO^y H COJIH. CbO^H, TaKHM o6pa30M, Becb Bonpoc 06 
OTMHpaHHH no 6 eroB k Koppejin^HH, ecjin He pocTa, to BOAOo6uem\ h nHTaHHH 
pa3JiHHHbix no 6 eroB, JIiOHAeropA 3a6biBaeT o (J)opMaTHBHOM AencTBHH CBeTa. 
Il03T0My k e^o BbiBOAy b o 6 meH (JiopMe npncoeAHHHTbCH HeJib 3 H, ho ero yna- 
3 aHne Ha BJiHHHHe* cojien b npouecce OTMHpaHHH b KpoHe HMeeT ocHOBaHne. 
y TpaBHHHCTbix pacTeHHH, Hanp. y npopocTKOB ropoxa hjih bhkh, nemo HaOjiio- 
AaTb, ^o npn A^HTevibHOM HeAOCTaTKe KaKoro-Jin 6 o Heo 6 xoAHMoro 9JieMeHTa, 


1 IHoAo6Hoe >Ke HBJieHiie. yi<a3aHHoe Cio.n(j)e.TbTOM (1924) ejin He noATBepAHJiocb 
nawHMH onbnaMH. Haxo>KAeHiie >Ke V e c c e ji b m a h o m (Hesselmann) KpaxMaaa b jiHCTbnx 30Hbi 
OTMHpaHHH y CTOJIb >Ke TeHeBblHOC.THBOlt .fieiUHHbl IIpHMblM ZIOKa3aTeabCTBOM aCCHMH.THHHH CJiy- 
^KHTb He >IO>KeT. 
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h T anp. (jlOCCjlOpHOH KHCAOTbl, HPDKHHe JIHCTbH OTMHpaiOT CKOpee, HeM y Hopwajlb- 
Hbix, 3a:.ieHHHCb Bbime pacTymHMH. Ecjih TaKoro OAHOCTopoHHero rojiOAaHHH 
HeT, pacTeHHe coxpanneT Ha CTe6;ie ropa3AO 6o;ibme hhhchhx JiHCTbeB. KpoMe 
Toro bo3mo>kho, hto MHHepajibHoe nHTaHne CBH3aHO 6ojiee Henocpe^cTBeHHo 
c npoueccoM accnMHJiHUHH h ero mohcho paccMaTpHBaTb KaK (J)aKiop, o6ycjio- 

BJIHBaiOLUHH B 3HaHHTeJIbHOH Mepe Ty HJIH HHVIO HHTeHCHBHOCTb 3T0T0 npO- 

uecca. Haiun onbiTbi c Ay6oM (cm. Bbime) noka3aJiH, hto AeftcTBHTejibHO jiynmee 
noqBeHHoe miTaHne noBbimaeT accHMHAHii.HOHHyio cnoco6HOCTb ero JiHCTbeB \ 
noaTOMy MHHHMyM CBeTOBOI'O AOBOAbCTBHH 3aBHCHT OT nOHBeHHOTO nHT3HHH. 
Ha jiymiinx nonBax, KaK sto asbho H3BecTH0 JiecoBOAaM, o6pa3yeTCH 6ojiee 
rycTan h HH>Ke cnycKaiomancH no CTBOJiy KpoHa. TaKHM o6pa30M, Jiymuee 
nonBenHoe nnTaHne, coAencTByn pa3BHTHK) jihctoboh noBepxHOCTH h ycHJiHBan 
aCCHMHnHUHOHHyiO CnOCOfiHOCTb, MO)KeT KOMneHCHpOBaTb HeAOCTaTOK cBeTa. 
Mto >Ke KacaeTCH boahoto pe^KHMa, to B03M0HCH0CTb noAo6Horo ace bjiiihhhh 
oipnuaTb HeJib3H, TaK KaK 6opb6a 3a bo Ay MencAy noOeraMH pa3JiHHHo ocBe- 
meHHbiMH BnoJiHe B03M0)KHa, ho KaKHx-jinOo (J)aKTnnecKHx yKa3aHHH b no;ib3y 
ero HeT. Bo bchkqm c/iynae no HaiiiHM onpeAejieHHHM TeHeBan xboh cochh 
coAep)KHT 6o;ibme boah, neM cBeTOBan. B cpeAHeM H3 onpeAeJieHHH b TeneHne 
Bcero ;ieTa TeHeBan xboh coAepncHT 64,02% boah, a CBeTOBan 59,37%, t. e. 
nonTH Ha 5% MeHbine. 9 to odcTOHTejibCTBO roBopnT He b no;ib3y npeAnoJio- 
>KeHHH 06 OTTHrnBaHHH BOAH CBeTOBOft XBOen H3 TeHeBOH. 

TOJIbKO HTO npOH3BeAeHHbIH (j)H3HOJIOrHHeCKHH aHaJIH3 npHHHH „OHHmeHHH 
CTBOJia“ AaeT B03M0>KH0CTb nOAOHTH K BbIHCHeHHIO npHHHH CBeTOJIK)6HH H 
TeHeBblHOCJIHBOCTH ApeBecHbix nopOA. 

HeB03M0)KH0CTb pa3BHTHH Bcero AepeBa hjih noApocTa npn ocBemeHHH 
HHHce H 3 BecTHoro npeAGJia motk^t Bbi3biBaTbcn TaK nee, KaK h rn6ejib no6eroB 
npn onnmeHHH cTBOJia, npeacAe Bcero HeAocTaTKOM CBeTa a«^h accHMHJinuHH 
c no.ioHCHTeAbHHM 6ajiaHCOM, npnqeM npeAejibHoe ocBemeHHe, KOTOpoe eme 
Monger BbiAepncaTb Bee AepeBO, aojdkho 6biTb HecKOJibKO Bbime, neM npeAejib- 
Hoe ocBemeHHe a^h OTAejibHoro no6era b 30He oTMHpaHHH. X(epeBO BcerAa 
HeceT cHCTeMy no6eroB, H3 kotophx oahh 3aTeHHiOT Apyrne. OosTOMy, eCAn 
oho nojivnaeT ocBemeHHe, HaHAeHHoe npeAejibHO hh3khm a^ih OTAe./ibHoro 
no6era, to cymecTBOBaTb npn TaKOM ocBemeHHH MoryT TOJibKo no6ern nepn- 
(j)epHnecKHe, nojiynaiomHe stot cjia6biH cBeT HeocjiagjieHHbiM 3aTe.HeHHeM Apyrnx 
no6eroB stoto AepeBa. KojinnecTBo opraHHnecKoro BemecTBa, Bbipa6aTbiBaeMoe 
TaKHMH no6eraMH, ejie AOCTaTonHo ajih hx nHTaHHH, ho KOHenHO He AOCTaTOHHO, 
HTo6bi noAAepncaTb )KH3Hb Bcero pacTeHHH, b kotopom KpoMe caMHx noOeros 
TpeSyeT nHTaHHH MaccHBHbiH ctboji h bch KopHeBan CHCTeMa. llosTOMy Han- 
oojiee BepoHTHo, hto cBeTOBOH npeAeji TeHeBbmocjiHBocTH Bcero pacTeunn 
necKOJibKO Bbime, neM TaKOBOH nee npeAeji cymecTBOBaHHH no6eroB 6jih3 
30HbI OTMHpaHHH. KpOMe HeAOCT3TKa CBeTa A^IH aCCHMHJIHU,HH C nOJIOHCHTeJIb- 
hhm Sa^aHCOM, rnOe^b AepeBa ot OTeHeHHH mohc^t Bbi3biBaTbCH TaK ace, KaK 
n rn6ejib no6eroB, HeAocTaTKOM (|)opMaTHBHOro AencTBHH CBeTa. 3Ta nocjieA- 
hhh npHHnna Han6ojiee BepoHTHa y nopOA CBeTOJiioOHBbix, KaK Hanp. 6epe3a, 
KOTopan norn6aeT b HacancAeHHH npn OTeHeHHH, eme Bno/me AonycKaiomeM accn- 
mhjihuhk). HaKOHeu KoppejiHUHH pocTa h 6opb6a MencAy noderaMH 3a cojih h 
BOAy b HacancAeHHH 3aMeHneTCH 6opb6on MencAy OTAeJibHbiMH AepeBbHMH. 
3aTeHeHHoe AepeBO MonceT norn6HyTb BCJieACTBne HeAOCTaTKa BJiarn h cojiefl 
b nonBe, OTKyAa ohh b nepByio onepeAb nocTynaiOT jiynme ocBemeHHbiM coce- 
ahm. CymecTBOBaHHe TaKon KOHKypeHUHH AOBOJibHO y6eAHTe;ibHO AOKa3aJin 


1 B noHBHBuieHCH noc;ie caa^H nauieH pyKonHCH b newb ciaibe (H3B. Anaa Hayn 1931 
N2l0)Ba3bipHHa h MecHOKOB npHxOAHT k oipHiiaHHio bjihjihhh. MHHepajibHOro nHTaHH« 
Ha accHMHJiflUHOHHyio cnoco6HOdb. Oahsko hx onbiTbi coBceM aajieKO He Bcer^a sto ncniTBep- 
>KAaioT (cm. on. 3, 7 h 8). OTpHuaieJibHbiH pe3y.ibTaT ocTaabHbix onbiTOB Mor 3aBnceTb h ot 
no6o^Hbix npHHHH. CyAH no (jDOTorpa^HHecKOMy CHHMKy OBca, pa3BHTne pacieHHH 3a,aep>KHBa- 
,10Cb KaKHM-TO ^SKTOpOM. BbUIO JIH AOCTaTOHHO OCBemeHHe, O KOTOpOM aBTOpbl He ynOMHHaiOT? 
Mbi rioaaraeM, hto Bonpoc Hyamaeica b Aa.ibHeHineH pa3pa6oTKe. 
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onbiTbi <$> p h k e (Fricke 1904) h 3aTeM $a6pnuHyca (Fabricius 1927). ycTpa- 
hhh KOHKypeHUHio KopHen BbicoKOCTBOJibHbix AepeBbeB OKonKoft c nepepe3a- 
HHeM KopHeft, moxcho Bbi3BaTb HCHoe ynymneHne noApocTa Ha oKonaHHOM 
npocrpaHCTBe, xoth ycAOBHH ocBemeHHH npn stom He MeHHAHCb. Ha ocHOBa- 
hhh 9 thx onbiTOB O p h k e a axce BbicKa3aA coMHeHHe, ynacTByeT ah CBeT b 
HBAeHHH CBeTOJIlObHH H TeHeBbIHOCAHBOCTH. KaK MbI y>Ke BHACAH, B AGHCTBHH 
CBera kohchho coMHeBaTbcn He npnxoAKTCH, ho h'to k ero achctbhio MoxceT 
npncoeAHHHTbCH b HacaxcAeHHH Taxxce AeftCTBne KOHKypeHUHH 3 a BOAy h coah— 
HeCOMHeHHO. 

TaKHM o 6 pa 30 M TeHeBbIHOCAHBOCTb HBAeHHe CAOHCHOe, B KOTOpOM CBeT 
nrpaeT nepBeHCTByiomyio, ho He eAHHCTBeHHyio pojib. rioaTOMy TOJibKO aHa- 
AH 3 3 T 0 F 0 HBAeHHH B K 3 )KAOM /jaHHOM CAynae MOHCeT BbIHCHHTb, oTnerct-norH- 
oaeT pacTeHHe npn 3 aTeneHHH ApyrHM: ot HeAOCTaTKa cseTa rjm nHTanHH, 
HeAOCTaTKa ero a^ih (f)opMaTHBHbix npoueccoB hah HaKOHeu BCAeACTBne koh- 
KypeHUHH c coceAHMH 3a BAary h coah b nonBe. C stoh >xe cAoxmocTbK) 
HBAeHHH TeHeBbIHOCAHBOCTH Heo 6 xOAHMO CHHTaTbCH npH OnpeACAeHHH TeHe- 
BbiHocAHBOCTH no cnocoby Bn 3 Hepa H 3 MepeHneM oTHOCHTeAbHoro ocBe- 
meHHH b 30 He oTMHpaHHH (L minimum). He Bcerua 3 Ta BeAHHHHa hbahctch 
noKa 3 aTeAeM Toro ocBeiueHHH, KOTopoe MonceT BbiAepxcHBaTb Bee AepeBO 
HAH ero nOApOCT npH 33 TeHeHHH. flonOAHHTeAbHblH (|)H 3 HOAOrHHeCKHH anaAH 3 
C OnpeAGAeHHeM aCCHMHAHUHOHHOH CnOCObHOCTH H C OnbITaMH HCKyCCTBeH- 
Horo 3 aTeHeHHH h 3 Aecb HeoGxoAHM b HexoTopbix CAynanx, HTObbi H 36 e>KaTb 
KpynHbix norpemHocTeft. 


B bl B o A bl 

Bee BbimeH3AO)KeHHoe no3BOAneT cACAaTb CAeuyioiuHe bhboam: 

1. Cpe3aHHe BeTKH noA boaoh 3a 15 — 20 mhh. ao HanaAa onbiTa He OTpa- 
HcaeTCH Ha accHMHAHUHH HCCAeAOBaHHbix HaMH xbohhhx ApCBecHbix nopoA, 
ecAH ycAOBHH BOAHoro pexcHMa RJisi Hee OAaronpHHTHbi; a^ih AHCTBeHHbix 
HeoSxoAHMO KpOMe Toro npHMeHeHHe ba3>khoh aTMOC(})epbi ao HanaAa onbiTa 
h — a^ih HeKOTopbix nopoA (Ay6)—coxpaiueHHe epoxa OKOHnaHHH onbiTa ao 
10 MHH., CHHT3H OT MOMeHTa Cpe3aHHH AHCT3. 

2. ZUh noAHOH xapaKTepncTHKH accHMHAHUHH Heo6xoAHMO ee nepenncAHTb 
Ha noBepxHOCTb h CBexcHH Bee; Ka>KAbiH H3 sthx cnocoooB HMeeT onpeue- 
AeHHoe 3HaneHHe b xapaKTepHCTHKe accHMHAHUHH. 

3. CpaBHeHHe aCCHMHAHUHOHHOH CnOCObHOCTH CBeTOBbIX H TeHeBbIX AHCTbeB 

HCCAeAOBaHHbix HaMH nopoA noATBepAHAo noAyneHHbie hbmh paHee pe3yAb- 
TaTbl no aecHMHAHUHH CBeTOBOH H TeHCBOH XBOH COCHbH TeHeBbie AHCTbH accn- 
MHAHpyiOT b cpeAHeM CAabee CBeTOBbix Ha npHMOM coahchhom CBeTy, BbipaB- 
HHBaioTCH c hhmh c noHHHceHHeM ocBeiueHHH ao 30% noAHoro h Aynme CBe¬ 
TOBbix HCnOAb3yK)T CBeT CAabOH HHTeHCKBHOCTH. 

4. riaAeHHe aCCHMHAHUHOHHOH CnOCObHOCTH C B03paCT0M AOpeBa, KOTopoe 
Mbi paHee Ha6AK)AaAH Ha cocHe. HauiAO ce6e nacTHHHoe noATBepxcACHne b onbi- 
Tax c Ay6oM. 

5. Ecah Bee HCCAeAOBaHHbie HaMH ApeBecHbie nopoAbi, KaK xBOHHbie, Tax h 
AHCTB eHHbie, pa3ACAHTb Ha CBeTOAK)6HBbiej K KOTOpbIM npHHaA^GHCaT: COCHa, 
AHCTBeHHHua, 6epe3a, HBa, Ay6 ,—h TeHeBbmocAHBbie—eAb, nnxTa, Anna, kach, 
bh3,—to xapaKTepH30BaTb paboTy accHMHAHUHOHHoro annapaTa toh h Apyroft 
rpynnbi moxcho CAeAyiomnMH npH3HaK3MH: 

a) OTHOCHTeAbHOH aCCHMHAHUHOHHOH CnOCObHOCTbK) CBeTOAK)6HBbIX H TeHeBbl- 

hocahbhx nopoA Ha pa3Hbix cTyneHHx ocBemeHHH: no Mepe noHHxceHHH ocBe- 
IUeHHH COOTHOmeHHe aCCHMHAHUHOHHOH CnOCObHOCTH MeHHeTCH B nOAb3y TeHe- 
BblHOCAHBblX nopoA*, 
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6) nojio^KeHHeM CBeTOBoro onTHMyMa accHMHJinuHH: y cBeTOJiio6HBbix onTH- 
MyM pe3KO BbiAejineTcn h npnxoAHTCH Ha nojmoe cojiHenHoe ocBeiueHHe, 
y TeHeBbiHocjiHBbix — pa3HHua Men* Ay nojiHbiM h cpeAHHM ocBemeHHeM He r raK 
BeJiHKa h onTHMyM nacTO 33HHMaeT 2 cTynenH ocBeiueHHH — Bbicmyio h cpeA- 
HIOK) ; 

b) nojioxceHneM KOMneHcauHOHHoro nyHKTa npn 20°: neivi nopoAa TeHeBbmo- 
cjiHBee, TeM HHxce ocBemeHne, Heo.SxoAHMoe ajih nojio>KeHHH ee KOMneHcaun- 
OHHoro nyHKTa; HeKOTopoe OTCTynjieHne ot stoto npaBHjia AaeT 6epe3a, 
KOTopan no nojioaceHHio KOMneHcaunoHHoro nyHKTa 3aHHMaeT npoMe^yTOHHoe 
MeCTO MeHC^y CBeTOJlK)6HBbIMH H TeHeBbIHOCJIHBbIMH nOpOAaMH. 

6. JlHCTBeHHbie ApeBecHbie nopo^bi nivieiOT a-ccHMHJiHUHOHHyio cnoco6HOCTb, 
b o6meM, fiojjee BbicoKyio, new xBOHHbie, — MaKCHMajibHbie BejmnHHbi accHMH- 
jihuhh ao 20,0 mz . C0. 2 b 1 h. Ha 50 cm ? AaioT Han6ojiee CBeTOJiio6HBbie 
n 6biCTpopacTyuj,ne JiHCTBeHHbie nopo^bi — HBa h 6epe3a: no cnocoSHOCTH 
Hcno^b30BaTb MHHHMa/ibHoe ocBemeHHe JiHCTBeHHbie TaioKe HAyT, b o6iueM, 
Aajibine xBOHHbix. 

7. „ t -lHCTaH << accHMH^nuHH (nocKOJibKo OHa MomeT obiTb onpe^eneHa no- 
npaBKOH Ha /jbixaHHe) npn cjia6oM ocBemeHHH y pa3JiHHHbix nopoA pa3JiHHHa, 
ho hchoh cbh3h c CBeTOJiiodneM h TeHeBbiHoc/mBocTbio, KaK 9to Ha6jnoAaJi 
JIio6 HMeHKO npn noBbimeHHOM coAepacaHHH C0 2 , He HaftAeHo. 

8. HHTeHCHBHOCTb AbixaHHH h coAepxcaHHe xjiopotjwjuia He ofiHapyncHBaioT 

HCHOH CBH3H C TeHeBbIHOCJIHBOCTbK) ApeBeCHbIX nOpOA. 

9. AccHMHJiHUHOHHan cnoco6HOCTb Ha Bcex cryneHHx ocBemeHHH, KpoMe ca- 
Moro cjia6oro, no3BOJineT BbiAejiHTb cpeAH xbohhhx h jiHCTBeHHbix ApeBecHbix 
nopoA, He3aBHCHMO ot hx CBeTOJno6HH, 2 Tnna: c CHJibHOH h c cjia6on accn- 

MHJIHUHOHHOH OIOCOdHOCTblO ; K IiepBOMy ripHHaAJieHCHT CBeTOJIK)6HBaH COCHa, 
jiHCTBeHHHua, 6epe3a, HBa h TeHeBbmocjiHBbie nnxTa h jwna, ko BTopoMy — ejib, 
BH3, KJieH H Ay6. 

10. Pa3JIHHHe aCCHMHJIHUHOHHOH CnOC06HOCTH COCHbl H eJIH 3aBHCHT OT pflAa 
npHHHH, cpeAH KOTopbix mo>kho yKa3aTb Ha pa3jiHHHe nncjia ycTbHU Ha eAH- 
HHuy noBepxHOCTH xboh ; y cocHbi hx BABoe SoJibuie, neM y ejiH. B kbkoh 
CTeneHH 3aBHCHT OT HHCJI3 yCTbHU pa3JIHHHe aCCHMHJIHUHOHHOH CnOCo6HOCTH 

Apyrnx CBeTOJiio6nBbix h TeHeBbmocJiHBbix nopoA — aojihchh nonasaTb nocjie- 
Ayioiune HccjieAOBaHHH. 

11. riOHBJieHHe 30HbI OTMHpaHHH H T. H. OHHUJ,eHHe CTBOJta—HBJieHHH CJlOXCHbie 
h 33BHCHT: 1) ot 6ajiaHca accHMHjmuHH h AbixaHHH pa3BHBuiHXCH no6eroB; 
2) OT (J)OpMaTHBHOTO ACHCTBHHCBeTa; 3) OT KOppeJIHUHH pOCTa H 4) OT 6opb6bi 
c BbiuiecHAHnxHMH no6eraMH 3 a MHHepajibHoe nHraHHe h BOAy. B OTACJibHbix 
CJiynanx MoaceT npeo6jiaAaTb to oahh (JiaKTop, to Apyron. 

12. TeHeBbIHOCJIHBOCTb 33BHCHT B 06lH,eM OT TeX X<e npHHHH, KaK H OHH- 
nxeHHe CTBOJia c TeM jiniiib pa3JiHnneM, hto : a) MHHHMajibHoe ocBemeHHe, He- 
o6xoAHMoe a^ih noAAep^KaHHH >kh3hh Bcero AepeBa, aojiacho 6biTb Bbirne, neM 
A^n noAACp>KaHHH >kh3hh noOeroB; 6) Koppe^nunn pocTa h KOHKypeHUHH mokav 
noSeraMH 3 a MHHepa^bHoe nnTaHHe h BOAy 3aMeHHiOTCH KOHKypeHUHen MexcAy 
AepeBbHMH b nacaACACHHH 3 a Te nee BemecTBa. 

13. OTHOCHTenbHoe ocBenxeHHe b 30He OTMHpaHHH He BcerAa HB/ineTCH 
noKa3aTeneM MHHHManbHoro ocBenreHHH a^h Bcero AepeBa. JXjih npaBHJibHoro 
onpeAeJieHHH TeHeBbiHOCJiHBOCTH HeofixoAHMO TaKHce onpeAe^eHHe npeAe^ia 
aCCHMHMUHH C nO^OHCHTenbHblM 6aJiaHCOM H OnbITa C HCKyCCTBeHHbIM 3aTe- 
HeHHeM. 
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L. IWANOV UND N. KOSSOWICZ 
Uber die Arbeit des Assimilationsapparates der Holzgewachse. II 

Zusammenfassung 

Die im ersten Teil dieser Arbeit veroffentlichte Methodik (Journ. Soc. Bot 
Russ. Bd. 15, N° 3, 1930) ist durch die Erforschung des Einflusses des 
Abschneidens auf die Assimilation, der Wasserversorgung, des Baumalters 
und des Bodens vervollstandigt worden. Erforscht worden ist die Assimilation 
und Atmung der Nadelholzer: Pinus silvestris, Picea excelsa, Abies sibirica 
(teilweise auch A. balsamea ) und Larix sibirica und der Laubholzer: Betala 
verrucosa , Acer platanoides, Tilia parvifolia, Quercus pedunculata, Ulmus 
effusa und Salix fragilis. Es ergaben sich folgende Resultate. 

1. Das Abschneiden des Zweiges im Wasser, 15—20 Minuten vor dem 
Beginn des Versuchs, beeinflusst nicht die Assimilation der untersuchten Nadel- 
holzarten, falls die Bedingungen des Wasserregimes ihnen giinstig sind.; die 
Laubholzarten bediirfen ausserdem noch der Wirkung der Luftfeuchtigkeit 
vor dem Beginn des Versuchs oder der Kurzung der Versuchszeit bis zu 
10 Minuten, gerechnet vom Moment des Blattabschneidens. 

2. Zur vollstandigen Charakteristik der Assimilation miissen die Oberflache, 
das Frischgewicht und die Chlorophyllquantitat in Betracht gezogen werden; 
ein jedes im einzelnen ist von bestimmter Bedeutung fur die Charakteristik 
der Assimilation. 

3. Das Vergleichen der Assimilationsfahigkeit der Licht- und Schattenblatter 
der von uns erforschten Arten bestatigt die von uns ehedem betreffs der 
Assimilierung der Licht- und Schattennadeln der Kiefer erhaltenen Resultate: 
die Schattenblatter assimilieren auf dem direkten Sonnenlichte durchschnittlich 
schwacher, als die Lichtblatter, nahern sich ihnen bei der Reduzierung der 
Vollbeleuchtung bis zu 30% und nutzen das Licht schwacher Intensitat besser 
aus, als die Lichtblatter. 

4. Die Abnahme der Assimilationsfahigkeit mit dem Alter des Baumes, das 
wir friiher bei der Kiefer beobachtet haben, wird auch teilweise bei den Versu- 
chen mit der Eiche beobachtet. 

5. Teilen wir die von uns erforschten Holzarten in lichtbedurftige, zu welchen 
die Kiefer, die Larche, die Birke, die Weide, die Eiche gehdfen, und schatten- 
ertragende, wie die Fichte, die Tanne, die Linde, der Ahorn, die Riister, so 
lasst sich die Arbeit des Assimilationsapparates der beiden Gruppen durch 
folgende Merkmale charakterisieren: 

Bot. Wyp H . CCCP t. 17 , Mr 1 ( 1932 ). 4 
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a. duch die relative Assimilationsfahigkeit auf verschiedenen Belichtungsstufen:: 
mit der Lichtabnahme andert sich das Verhaltnis der Assimilierungsfahigkeit 
zugunsten der schattenertragenden Arten. 

b. durch die Lage des Lichtoptimums der Assimilation: bei den lichtbediirf- 
tigen fallt das Optimum auf das voile Sonnenlicht, bei den schattenertragen¬ 
den erstreckt sich das Optimum oft auf zwei Belichtungsstufen: auf die hochste 
und die mittlere; 

c. nach der Lage des Kompensationspunktes: je besser die Holzart den 
Schatten vertragt, desto niedriger die Belichtungsstufe, die fur die Lage ihres 
Kompensationspunktes notig ist; einige Abweichung von dieser Regel zeigt die 
Birke, die in Betreff der Lage des Kompensationspunktes eine Zwischenstellung 
unter den lichtbediirftigen und den schattenertragenden Arten einnimmt. 

6. Die Laubholzarten haben im allgemeinen eine hohere Assimilationsfahig¬ 
keit, als die Nadelholzer: maximale AssimilationsgrOssen bis zu 200 mg C0 2 
in 1 Stunde auf 50 cm 2 ergeben die am meisten lichtbediirftigen und schnell- 
wachsenden Laubholzarten, die Weide und die Birke; in der Fahigkeit der 
Ausnutzung von minimaler Belichtung gehen im allgemeinen die Laubholzer 
weiter, als die Nadelholzer. 

7. Die „reine” Assimilation (Sofern sie sich durch die Atmungskorrektion 
bestimmen lasst) ist bei schwacher Belichtung bei den verschiedenen Arten 
ungleich, doch ist eine deutliche Abhangigkeit von Lichtbediirftigkeit und 
Schattenertragnis, wie solches Lubimenko beobachtete, bei erhohtem C0 2 - 
Gehalt, nicht festgestellt worden. 

8. Die Atmungsintensitat und der Chlorophyllgehalt zeigen kein deut- 
liches Verhaltnis zur Schattenertragnis der Holzarten. 

9. Nach der Assimilationsfahigkeit kann man bei den Nadel- und Laub¬ 
holzarten 2 Typen unterscheiden: solche mit hoher und solche mit niedri¬ 
ger Assimilationsfahigkeit; zum ersten Typus gehoren die lichtbediirftigen 
Kiefer, Larche, Birke, Weide und die schattenertragenden Tanne und Linde, 
zum zweiten die Fichte, die Riister, der Ahorn, die Eiche. 

10. Der Unterschied in der Assimilationsfahigkeit der Kiefer und der 
Fichte hangt von einer Reihe von Ursachen ab, von welchen die Spaltdffnung- 
anzahl erwahnt sein moge: bei der Kiefer gibt es ihrer zweimal mehr, als bei 
der Fichte. Wieweit die Assimilationsfahigkeit anderer Arten von der Anzahl 
der Spaltdffnungen abhangt, rnussen noch spatere Untersuchungen feststellen 

11. Die Ursachen der sogenannten Stammreinigung mit der Absterbezone 
sind kompliziert. Sie sind abhangig erstens von der Assimilationsbilanz und 
dem Atmen der sich entwickelnden Triebe, zweitens von der formativen 
Lichtwirkung, drittens von der Korrelation des Wachstums, viertens vom 
Kampf mit den hohersitzenden Trieben urn die mineralische Ernahrung und 
das Wasser. In den einzelnen Fallen kann dieser oder jener Faktor vorwiegen. 

12. Die Schattenertragnis der Holzarten hangt im allgemeinen von den 
selben Ursachen ab, wie auch die Schattenertragnis der Triebe bei der 
Stammreinigung, mit dem Unterschied bios, dass a) die minimale Belichtung, 
die zum Leben des ganzen Baumes n6tig ist, hoher sein muss, als es fur 
die Entwickelung der einzelnen Triebe verlangt wird; b) die Korrelation und 
die Konkurrenz unter den einzelnen Trieben urn die mineralische Nahrung 
und das Wasser durch die Konkurrenz unter den Baumen des Bestandes um 
dieselben Stoffe ersetzt wird. 

13. Die relative Lichtstarke in der Absterbezone ist nicht immer die Anzeige 
fur den Lichtbedarf des ganzen Baumes. Fur eine richtige Bestimmung des 
Schattenertragnisses ist auch eine Bestimmung der Kompensationspunkte und 
der Versuch mit kiinstlicher Beschattung nOtig. 



O PABOTE ACCHMHJIflUHOHHOrO AfiriAPATA ^PEBECHblX UOPOJX 


co 1 
co j ^ 

© | © 


l^ss! 

S m * r? = : 


Na s “:S 


lO lO •—i Tj» 
CM © 


iD 

© —T o' cm" 


z a 03a 
HHJK980 


OCO^iOcOtC^S^OiOCNCSON^ 
t> : u ^ ,- 1 < ^ 0 l c i c > os cqo 


^?OiOOOCOtCfNiOcO^SoO(^iOCO 


CO 00 ©_CO OO 05 CM^© © 00 C© 00 lO WO , 

t-T ©~ o oc" to io 1 >-* cm © oT oo co of oT i 

lQ (M rO ^ rr CO > CO CM >-i CO ^ 'i j 

CT5 'sf 00 CM ^ UO O 0O CM i 

^SOCOSOO^OJOJ^-WOOOOOCN^ 
CO O CO °0 C^CO Tt^CO^Tf CO co ^CS 4 

•^OOO^OOOOOOOOOOO 


OOCSt^OOOOOOOCOOO co 

C4 ^© 0O iD ^^tO iO CD © CM CO ^ 

-*rco cioo ^h" oTt-T at aT co" io oT oo co co" 

D« oo CM CM OO CM CM — CM OO <M CO *-• 

iO ^ LO LO CO 05 CM 

C 005 C 00005 t--t>- 00 ^ <COCMi—I 

CS O CO (N LO CM oq^LO tM. CO 

ooooooo"ooooooo"o"o" 


v i bh 'zw a 

f 03 ‘HH0JI 


o OJ C-> 

S 3 O 

3 s I 

S § i 

5 <-> i 

a , ° 


05 

o 

05 

oo 

O 

LO 1 

LO 

oo 

05 

00 

oo 



01 

CM 

CM 

lo 

CO 

LO 

lO 

CO 

LO 

LO 

LO 


LO 

LO 

lO 

lo 

lO 

iO 

iO 

o" 

o" 

o 

o" 

o 

© 

© 

© 


o" 

o" 

© 

o 

O 

o 

o" 




— 

— 












U 

q 


O 

u 

3 

CJ 

3 

U 

0 

3 

CJ 

3 


CO 

C/3 

C/3 

0 


Co 



0 

iO 

o' 

CQ 

-a* 

U5 

CQ 

0 

0 

CO 

LO 

CQ 

lO 

CQ 

u 

-CJ» 

U 

M 

°lg 

°Ig 

CO 

03 

03 

0 

o> 

o 

CQ 

© 

03 

OO 

CQ 

l 

t- 

CQ 

CQ 

CM 

1 

1 

CQ 

CQ 

<s* 

CM 

1 

CM 

| 

CO 

1 

co 

CQ 

CO 

Kt» 

C/3 

1 

C/3 

1 

CM 

C/3 

C/3 

7 

1 

CO* 

1 

CO 

C/3 

C/3 

CO 

co 

CO 

co 

CO 

C/f 


CO 



CO 




C/3 












V3 















CD 

CO 

, 

oo 

O 

, _ , 


05 

CM 

o 

O 


’ ^ 

oo 


05 

CO 

00 

CO 

lO 

CD 

LO 

lO 

LO 

00 

CD 

CD 



LO 

LO 

LO 

oo 


to 


LO 

CD 

CD 

05 

05 

00 

CO 

o». 

ts- 

o 

00 

OO 

05 

0-- 

05 

05 

OO 

OO 

oo 

05 

n- 

0- 

0- 


t^. 

CO 

OO 

00 


S © 05 lo lo 


Xo^OCONCCt^obOJOOOOOOCONN 
r-<»-(NCN(MC^ , !r'!tr-»-'CO0OCM(M0O0O 
r£££fij:ri:£j:j:j:j:fi££ 
COcO-— 1 ^ LCLOCNcMCMCMCM(M'^ l '^ l CMCN 


1—< © r-lOOCNtDNCNOOOOOOOOOOMCM 
^^^^COCCr-■ >— (MCM—i»—0O0O 
x: j:£££££ j:£.n.n-C'='C' c ' c 

COCO’_^LOiOC«4(M(M(M(NMTfTf(MCM 


LO CM rr CO O CM 05 O D> 00 00 © 

^•tfMfM’t^OrHCNC^OOCO 00 


II II 


LO CM ^ co © CM © o CO 0O OO ^ oo 
oo OO T-I 1 —I (TO oo LO O *-« ri CM CM ' 
rxfijsrirJSJS-fi-c-c .c 
Ol ~ ^ o —< 0000 CM CM ~ 


2*222 32 2g SSSSSsSS 

5^3j2Gj:^ja“j5^J3“ja5ja ojjujaujjujauxujjuju.a 

o^OeOc0^oSoc;oSoi=: OejOtsOtsOejOejOejOejOe; 

U^cjl5cj[3u[5uc5uwcjwuw UUUUUUUUUIUOIUUWUIU 


nfjHh wr'>>>55>>> o> "J ^ ""T "f 'T 

™-*w Ss = 2 g n g ^ S 2 S: S: 


05 © 

CM 00 
















. 1 . A. HBAHOB H H. . 1 . K CCCOBHM 


CC CO TZ 

9 9 8 

< < 00 


wntnnmn 

ia O £a o Sa O 
0* o CT o cr o 
as B S 


to tO —‘ to 

>— —» CO ^ —» 

< < s < < 


pjnmnmnmn 

SaOSaO^OSaO 

trocrocrocro 


to to — CO 

Cp CO OO CO to 

< < < < « 


wnmnninmn 

SaOSaOSaoSaO 

O'ntrotroO'o 


*3 C O O 

<S a-(5 =• =■ ~ 

Co co "O oo cn Cn 
Sr Oo sr -0 Cn 


^o to ^o to ^ ^ 
3 - 3 “ ar 3 - sr 3 * 

CO S 3 co cn cn 


GO CO tO tO 


to >-* Co 

to CO ■"-JO) o 


CO CO to to 

3 * 3 * 3 - 3 * 

CO CO Cn Cn 


— — toto—‘ — toto 

3‘3*3‘3‘3‘3‘3‘3* 
—• CO ^ tO tO ^ 4 ^ 
OOcOO^Oi^OO 

rrrrrrrr 

— —‘tOtO—‘—‘tOtO 
ffffffffff 3*r a- 
to — 4 ^CnCoOJCnCn 
OtD4^Cn*^Cn-000 


to —» rt 

to OO P 
O O on 


-i. _"o 

03 (33 H 

* 5 

- 

— O s 
co o' Q h 


o o 

a co us C/3 co rn 

n> o a? o o o 

as < as ... 
cr 03 tr W DO DO 

a © = o o © 


CO ’ 

C/3 

C/3 

C/3 

o 

1 

o 

c 

1 

O 

1 

to 

1 

1 

to 


03 

03 

03 

03 

o 

1 

© 

o 

o 


2 fl> 

c\ a n 
g P* o 
s D h 
S o o 

B § s 

cr J= s 
n o 

be 


o o o o 

Cn 03 05 Cn 

Oo — O CO 


Kohu. CO^ 

B MZ Ha 1 A 


op©pop 

03 Cn cn Cn Cn 03 5 
Cn C 7 > 03 co cC Co £ 
03 -O Cn s 


pppppppp 
CO CO CO lo 4 ^- 03 CO CO 
O oo to — CO to O Cn 
to—‘Oo-O—‘ 004^00 


pop—poop a 
Co Cn Vj b r n Vj co “co O 
CD to tO CD O'O CO OO n 
03 O 


CO CO to to to to cr 
COO 00 03 to OO E 


rn 00034 ^—‘to— k —‘ 
-- w coV:- e »“. u ’ 
o®^o c£>t °" -cncc> 


—‘tOCO^tOCO—‘4^- 
CO —‘ Cn — CoOJtO 

To —»' To Vj co To 43 . 


T—"oo cn “o"—* co > 

~0 4 ^ —‘ O tO OO 


pppj—ppop 

To cn co To ”-<i 4 ^ To "to 

tO CO 4 ^ 4 ^ 00 tO CO 03 
Cn 


to co Cn Co Co —*<ltO 
—‘tOTCtO—‘ 004^-0 
Cn 


CBexcHft 
Bee B 2 


§ » ~ s 

? ro ^ a 
^ o 2 O 
n»» • n 
Os a * 


— o — 

2 bo — 

Cn Co 


O — O 

*03 Co oo © 

CO — CD 03 


S 2 n © O 

Sr OIH 







0 PAEOTE ACCHMH.lflUHOHHOrO AnnAPATA APEBECHbIX HOP OJX 


53 


o 

co 

O 

«=; 

to o 
< 0 ) 
rj = 
S s 

o 

LQ c; 
< u 
E- ^ 


r | BH 

2/r a axXffeoa 
z OD '^hom 


O c c j 
n u s 
w o * 
. <\> re 
», x 

2 O £ 
“ -U ^ 

S co 

_ • ® 

u rt = : S 
O £ O ® 

c as * 

^ O X 
©wo 
X O.S 


A * * 

'Jw s O 

J*su 

is-* 

• w • — 

£^S| 

o s * 


UJ 


2 8 398 
HHJK083 


cO 

o 


%% a 


s * 

2 ca 


o 

o 


CQ y 
X 

X s 


X X 

y S 
2 * 


>> 

cu 


u 


s 

0) 

o- 

CQ 


2 S 

£ °* 
□ y 

X 5- 
X ^3 

O s 


o 

CO 

CO 


O CO © 

CO t— CM 

CM — CM 

o' o ©" 


© 

CO 

o 


g ^ 

I S- 


o CM 

o CM © £r CO gj 

C'i o' ©~ o ° 

o o 


X = SHDCQ 
’LfHWDDE *HI003 


o 

X 

c; 

o 

X 


0,09 

o 

o 

0,032 

0,085 

0,22 

0,32 

o 

o 

Tf 

CO 

o 

-0,134 

o 

o 

o 

—0,07 

—0,14 

0,08 

s 

o' 

1 

0,00 

CD 

O 

O 

1 

00 lO 
lQ O'i 
O 

03 CO 

o'— 

CO — — rt« 

— CO CO 03 

— — — o 

1,655 

0,920 

o o 

— t— 
Th — 

03 CO 
Th — 


O 03 

-co' 

O oo 
o' LO 

ION 03 CO 

CO— o' 

00 - 00 - 
lO OC 

co ID 

O' ID 

o 

O to 

o^»r 


CM 

— rf 
CO oo 
o P. 

I ° 

O CO 

o — 
o — 
cS CD 

ic O CO 
»>- OO t>- oo 
O CO — C2 

o' 0 - o"o~ 

1 ° 1 

O CD 
CO 03 

o o 

CO iD 
CO CD 
CO 

1 ° 

O C30 

8S 

o"^- 

o 


0,57 

0,57 

• 

0,564 

0,57 

0,56 

0,57 


X 

X 

y 

3 

o 

x 


u 

G 

c/3 

G 

co 

T 


X 

U 


CQ 

e/T 


x 

U 


CQ 

T 

© 


u 

G 

u 

oo 

CQ 


u 


CQ 


X 

U 


CQ 


t; 

o 


© 

I 


y 

3 

y 

x 


r »d 

CO 

OO 

c- 


| 

03 

© 


Tf 


O 




[ ^ 

_ 


— 

— 

OO 

03 

03 

D 

co 

ID 

CD 

© 

D 

CD 

©" 

O 

o 

© 

O 

O 

Tt- 

, 

iD 


TT 



CO 


© 

o' 

©‘ 

© 

© 

CO CD 

CO t- 

CM OO 

‘D 
iD — 
CO CO 


03 00 

ID CD 

uo 


©"o 

i-T o' 

— o' 

— —r 


^ © 


03 rr 

co CO 


dT o 

03 OcT 

CD CD~ 

co crT 


— CM 

co — 

D1 — 

CO co 


UO O 

o o 

TT o 

Tf o 


CD D 

03 CO 

o c— 

CM C- 



00 TT 

© CO 

Tf uo 


2® 

©© 

o o 

©’'o 


rf 

T}- 

1 




CD 

D 

■ 

D 


© 

o' 

1 

©“ 



X 

U 


CQ 

Tt* 

co 


X 

U 

© 

0 

00 

CQ 


X 

U 

X 

a 

0 

00 

CQ 


X ! 

03 i 

© 

o 

t=l \ 

iD 

O 

cm“ 

a; 

CO 

03 




38 

s 

32 

78 

© 

77 

so 

1 1 

CM 

CO 

47 

47 

78 

© 


R 

co 

t'- 

O 

© 


CO 

© 

© 

t'- 

CO 



co 

03 

o 

03 


CO 

CO 

CO 

03 














°°- | °. 

CM rn CM 


I 

CO 

CD 


o 



o 

CO 

O 

© 

uo 

of 

CM 

20,8 

* 

21,2 

7 

03 

O^ 

CO 

16,2— 


—©0 © ^?© 7-. CM 


Tf co CM CM CM CM CM CM CM ^ Tf 


I I 


co co ^ co co 2 1 

77 77 77 i’i 


o *- 


v«_/ ' — CO CO ^ CD 1 —■ ^J - r—> V. -* - - 

^ COCM coco coco coco ^ ^ co CM 

x: j= x js J=J= j= .n x x: ri fl 

OO — — — — CM CO coco CM C0 COCO 


^ © 


« CM ^ © 


o 

o 



th 

a> 


O 

C0 


o 

© 


i 

© 

C0 

1 

1 

oo 

1 

_i 

CO 

— 

1 

CM 



03 




— 




O 

O 

o 

o 

© 

© 

o 

© 

CM 


00 

CO 

| 

co 



© 





^ v 


V v 


ro co 

© 

© f-* 

© © 

CO CM 

CM 

CO CO 

— 

— 

sz 

x -x: 

J= sz 

CO CO 

CO 

co CO 

tt 

7 i 

l 

7 7 

I | 

J 

J 

J J 

J 1 

CO ^3 

© 

© — 

03© 

CM CM 

CO 

© co 


X J= 

I- 

JZ J5 

J= JZ 

CM CO 

CM 

CM CM 

CO co 

— — 

*—• 

— — 

i—* — 


U X ox <-> X <-> X <-* X OX 

Oi=: Oc; ot; o (? Oe: o*v 

CJ3J UU uy CJW UW uw 


03 


TO 


_ X 

O e* 


u X 

o e: 

CJUJ 


X x x 

WJ3 y X UX ox 

Ot: Oc; 01=3 Oe; 

uw oy uy uy 


00 > 
CM t 
03 




> 

I 

00 


> ^ 

03 77 


CQ 


> > 

oc ^ 

- CM 







i flpH pacneie cpeflue* bcahhhhu hckjiiomch oribiT 18-VII. 


Jl. A. HBAKOB H H. Jl. KOCCOBHH 


4* 4- CD CO CT> 05 

<<<<<< 


cooocpcccp^^cg MeCHU 
<<<<<<<00 
CSSSSSS H HHCAO 


rrinworanranranrar) 

r*\ fci O 

o'Sff'ntrnff'nTnirn 

.s.K.X.SS.S.X 


^npintunranrenpio^n 

Fnff'ntrnirntrn^ocrn 


to to to CO Co CO CO to to c o 

n* 3T3*3‘3‘3‘3‘3‘33‘3‘' 

J5* ^^oePoen^. 4^^ 

00 Cn4400**4Cn<JiOcDtO — 


CO CO to CO CO *3? CO Co to O O 

pr 3 * p* p* p* j j j ar 3* 

O OCn*-*-^ *-*QCnCnCn 
CO OcCO^OtCn^COtOH- 


tO 

— — o 


■—»»—i cn cn 
Cn cn %s x n Co 

O ° Q O 


00 

00 

*>4 

^4 

© 

© 


00 

Oo 

4- 

44 

44 

44 

X 







0 







2 

00 

00 

Cn 

cn 

Cn 

Cn 


to 

to 



to 

to 

O 





_ 


- 03 






CO 




n- 



0 

O 

cn 

CO 

CO 

CO 

0 

CO 

0 

1 

CO 

I 

H 

0 

0 

3i 

09 

1 

ts3 

1 

0 

0 

*< 

00 

DO 

44 

0 

O 

00 

<p 


0 

0 

C/3 

CO 

1 

c 

Z 

0? 

CO 

"cn 

n 

c 

ID 



44 



Z 

5 







n 

p 

p 

0 

p 

p 

p 

a 

Cn 

Cn 

Cn 

On 

Cn 

bn 


00 

00 

no 

00 

00 

00 


44 

44 

44 

44 



0 






* 




. .. . 

t . r . 

l . 1 . 

— ^ ^ ^ 

. . ,__ 


— 


0 — 

totototooococo 


O O 



n* sr 

3* 3- 

3* 3* 

3* 3* 3* 3* 

3“ 3* 

ar 3“ 



4^ tO 4^- 4^ tO tO 

—p __ ^ 

Cn Cn Cn Cn 



— CnCn ^-4DOCn 4*. to O) 4*. 

44 CO 


O 




^ N N N 





I I 

1 1 

| | 

I 1 I | 

I I 

1 1 


O' 





1 1 

1 ! 


H 


M 


— c—5 — — 


>—4 


CD 

O — 

to to to to O 3“ co co to to 

1—* M 



3* 3* 

3* 3* 

3* 3* 

3* — sr 3- 

s* ar 

3* ar 



Cn co cn cn co co to 5° totocc 

0 0 



— cncn^-ocrsocn^tocr. 4s» 

4- CO 











to 

to 


_* 

to 

to 


n 

44 

44 


CD 

0 

0 








1 


o; 


1 

to 

1 

1 

1 


ID 

25 

-25 

*0 

to 0 

O 

to 

to 

JO 


*< 

0 

0 


O 

Cn 

0 

bn 


S 

to 

to 

to 

— to 

to 

to 


CD 

44 

4* 

0 

CD O 

0 

O 



I 

1 

1 

I I 

1 

I 



1 

1 

1 

1 1 

1 

1 


2a 

to 

to 

tO 

to to 

to 

to 


o\ 1 

Cn 

Cn 

04 

— ^ 

4^ 

44. 


fD 1 

O 

O 

O 

0 0 

0 

0 


X | 

CD 

00 

*0 

*4 OO 

CD 

CD 

X 


CD 

CO 

Cn 

Cn Cn 

4^ 

4a- 

B) 

3* CD 















a 

o - ' 








— 3 

Cn 

co 

Cn 

Cn CT, 

Cn 

Cn 

^3 

co 1 

00 

to 

to 

to O 

OO 

00 

v; 

3 




C/3 

4. CO 

— 

cn 

2 




c Si 

CO 

4w 

! 

O 

0 

CO 

1 

GJ 

03 

CO 

^03 

.4 

03 

4k. 

* 03 

03 M 

M n 

GJ 

03 

CJ 

n 

CO 

00 

CT) 

n 

M C 

S' O 

0 ) O 

X ^ , 

0 5 ' 

cn 

n 


n “■ 

c 

n 

O 

n D 

H 

cn 

Cu 

Q Q 

n 

z 

n 

£3 
t n 

tr co 

03 









. 





fD 


p 

p 

0 

P p 

p 

0 

»c 

Kohu. 

Cn 

Cn 

bn 

bi 

bn 

bn 


B MZ 1 

-4 

oo 

00 

00 0 

00 

00 

O 


o o o © © © © © © © © o 

w wVcoCoVco*^Co'ikCo'!t l ^ 
oo to cogco co^joJ^ o 

_ ■ Qy 

^4*4 So© 3^p ©^4 44 00 © p ^ 
44 CO bo “©“>£».©© 00 cn'*—> Bj 


OOOO O O O OjD O O O O o 
V- CO Cn 'to bn "tO “44 “go “*4 Co Cn “to CO O 

oooo*vicooo*BOcn>-cntD^o __ 
^Co4^"^CntOG^4i»> 1000*0 CO CO 

---ft) 

— mi-Mh-n-mCOn-W-*-,. 

j»-O 44 CnOpi — 00 Cn © ©©JO © 

”tO bn © *4 cobo“© —“to CO 0^4^- © *< 


'o'o'oo ©lO — tO — CHCOCD44 w 

00— 00 CO 44 Cn© to 04^0)M 

rn Cn Cn Cn Cn Cn — 


“( 5 —OO — C 0 ^OCt 00000 50 * 4*4 

cn © <D O 44 to -NJUIW^CO 


Cbokhu 


10 r - 

“to ^ 

o Co 


CO JO — JO ft) 

'to "Id cd © C \ 

co co 00 — 

___ o - 


to — o 

© ^ ’ 

44 O to 


© p p 

'cn Cn 'b') 

CD 00 00 


_ cj n 
n <0 o 
O P o 

O H 

s w a 

BJ O O 











tABJlHUA 


O PABOTE ACCHMHJlflUHOHHOrO AnnAPATA APEBECHblX nOPOA 


55 







56 


A. A. HBAHOB H H. A. KOCCOBH 1 ! 



tAbjimua r, 






OPABOTE ACCHMH.IHUHOHHOrO AIH1APATA ^PEBECHblX FIOPO/l 


1=bhdod ’i/aa 

‘ WHDDB ‘HXOOO 


CJ s r 

= *o 5 

2 , s 8 ,5 

• 0. 00 X 2 

5 1 . o B 

S ro n; Sj- O 

|^1 a 


2 a D3a 

HH3K9S3 


S h- oo © OO O CO r—. CD 

'H 0 ! CO to ^00 ^ lO 0)10 

o o -- 


CD O i-H CO 
CO CO Tt 4 03 


CO CO lO^ 
CM CO 


CQ 

o 


CD ^ 

oo io 

— • UO 

C l°°- 

CJ 

u 

g5 

CO OO 

uo 

oToT 

cd or 



^ UO 

CM CO 

CM CM 

CO ^ 

2 


cq 





o 

u. 

O 






X 

G 

X " 





ET 


H 






m v l PH 2YC a 
px^ireoa 
*00 ^hom 


COO <3 LO 

oT oT ©" 


a* 

CO ^ 

uo O 

OOO 

Tt< O 

C'-UO 

75 00 

CD CD 

CD t"- 

50“ 

©“ © 

©“©“ 



rr* 

ft 

S 

LO 



© 




GO 

GO 

GO 

U 

u 

0 

» 

t- 

* 

CQ 

CQ 

CQ' 


CO 

l 

PO 

1 

PO 

1 

cl 

GO 

LO 

CO 


rf CO (N ^ 

^ ^ CO c- 

lO 05 CO^OO 

© © o'er 


\o 



Tf* uo 

CD 

cm X 

O 

00 05 

OO 05 

05 © 

CM co 

CM 05 

o 




Tf 

CM CM 

UO UO 

uo uo 

CO co 


co co 

Tf CO 

O 

H 


X si 

X X 

x sz 

x SZ 

X X 

— 

X x 

X X 

X X 

o 

3 


Y-H «—1 

© © 


© © 

*— < 1 

CM CM 


CM CM 

© © 








rH rH 




*“ 

o 


JJ 

1 1 

V V. 

X' 

XJ 

X 

JJ 

X 

XI 

XI 


2 


Tf uo 

CD h- 

CM ^ 

^ © 

oo 05 

CM CO 

05 © 

CM CO 

CM 05 

05 

05 


UO uo 

CO co 


Tt« Tf 


CO CO 

uo 

CM CM 

CO CM 

& 

CL 


x x 

sz sz 

X X 

«- sz 

X X 

X X 

- — 

x X 

X X 

B 

CQ 


© © 

© © 


© © 

»H 1—4 

CM CM 

©^ 

CM CM 

05 © 

X 



r-. p-. 

1 


r-H i—< 

T-t-l r—t 


i—i »—i 

T-« 1—! 


O 

- - 

— 


. 

. 



. 


. 



H OITOHh 


X H 
u o 
o s 

X H 

U « 

O s 

uc; 

X H 
o y 

O s 
ut; 

X H 
o o 

o s 
Ut? 

X H 

O s 

u 

X H 
u v 

O s 

X H 
o o 
o s 
uc; 

U 

X H 
o y 
o s 

uc; 

X 1- 

o y 
o s 
ut; 

> 

ft 

> 



© 

CM 

> 

> 

© 

CO 

> 

1 

> 

CM 


CO 



05 


© 

CM 

© 

(N 

oo 

CM 





58 


JI. A. HBAHOB H H. JI. KOCCOBHM 










TABJ1HUA 9 


O PABOTE ACCHMHAHUHOHHOrO AflllAPATA APEBECHbIX IIOPOA 


59 













60 


.1. A. HBAHOB h h. j\. koccobhh 


1930 r 

10-VI 

12-VI 

25-VI 

27- VI 

28- VI 

3-VII 

8-VII 

» 

29- VI11 

Mecau h 

^cn ^cn ^qcn ba cn cn bacn ^acn bacn bacn 

jgn> a CD 5 CD 5 <T> 5 CD 5 (D a CD 

a *o a td a td a x a ^ a x a a ^ a a ^ 

^5 CD y fD ^jfD r^jfD fo CD CD CD CD ^ ft CD 

^ CO ^ CO ** U W W W CO ^ CO ^ CO CO 

. Cj • co • £} • co • ft> • D3 *Co • CO . co • Co 

S O 

3 g 

CD SC 

XS H 

s g 

co £ 

Ss 

® <s <g ^ 9® s® 

So S ° ® g g go 

r i f i I r r ri rr ri 

^ ~ o ^ to — b-o p: cc, 

^ ^ - , =■ © =* 

o> tO 

^ cn ^ ^o° to ^ 

0 co 

a *o 

C“ CD 

H 2 

Co a 

to to 

tOCntOtO>—‘tOtOtOtO—* 

CO 1 pa OO 1 j-i tO 4^ 00 

Cn ^ © © © to © © © © 

op l ooo l .nonQ 

X) 

n 

K £ 

s & 

X m 
s 03 
a ° 

n 

§ w 

5 H 

E CD 

H 40 

CO CD 

to tO tO tO 

to to S ' 1 to Co o to to to 

CO J*. g | O | I 60 ND O 

Cn ©> jo >o Cn to to Cn O C> 

OOcn^ °tOOO ° ° ° 

_ CO 

o\ 

CO a? 

x 0 

00 00 CO OO 00 00 CD 00 

00 CO * OO Cn ^ CO OO Cn 

cr 

a do 0 

X) hr 

O CO 3 

5 * 0 
cd — 0 

^ co p 

52 

52 

62 

55 

44 

67 

63 

n 

50 

60 

Co 

3* 

JP cn 

cn cn _ cn <L Pm? ? 0 

03 cn- c *^ >s 1 

CO CO cl -» o l O » cn nip 

" " - *1* n 1 nco C CO e* 

D? C; ? *« n n W * F 

cn c cn CO ® e ° n 

Q z 

cn — 

1 ? 

CD H 

ftj O O 

0 * £ 

2 n> o> 

^ cn a 

w & 

0,52 

0,49 

0,50 

0,52 

0,52 

0,54 

0,54 

» 

0,52' 

0,55 

Hex. koiiu. 
CO. B03ziy- 
xa b m Ha \a 

1,134 

0,65 

0,875 

0,79 

0,33 

0,20 

0,67 

0,50 

0,50 

0,52 

0,8^ 

0,75 

0,78 

0,82 

0,944 

0/74 

0,45 

0,78 

0,845 

0,79 

Co 

DO OV 

O 

3ft g 

W 

O^- 

O 

8* 

10 a 

0 

a 

ta 

coco Co to CO 4^ coco coco to to tOOO !-*•—» Co ,£*. CO Cn 

cn 00 05 j— CO tO jO Cn CO*^3 cn CO coo © 05 OO to Oj— 

b^'to cnVs cob o'**-* coo oC- C—00 00 00 bo boo 

1,26 

0,65 

0,72 

0,98 

0,90 

0,61 

0,69 

0,52 

0,51 

0,56 

0,65 

0,64 

0,63 

0,71 

0,64 

0,63 

0,66 

1,15 

0,82 

0,88 

Cbok. Bee 

B Z 

cn Cn to cn Cn Cn Cn cn cn Cn Cn ►£* 4^ Cn Cn Cn tO Cn Cn-*J 

co 00 4^ to >—* co 4^ 1 —» *<j too 00 00 cn cn os 

IlOBepXHO- 
CTb B CM 2 

9,36 

7,28 

9,25 

4,00 

8,58 

8,23 

11,77 

12,92 

11,24 

7,62 

12,68 

cn 

fD 

“O 

fD 

CO 

* nx 

* 3 0© 

— X MW fa 
~ § “ 

S Pf|: = 

fD - v O 

* O X M 0 

S r* 

8,34 

7,09 

6,00 

3,44 

8,30 

7,89 

10,55 

12,36 

8,46 

8,30 

10,97 

io 

s 

a 

CO 

1 :0,90 

1 :0,97 

1 :0,65 

1 :0,86 

1 :0,97 

1 :0,96 

1:0,90 

1 :0,96 

1:0,75 

1 :1.09 

1:0,86 

CoOTHOUieH 

ace. BeJiH 1 ?. 
Bepe3a = 1. 

6,04 

6,05 

3,60 

5.92 

4,47 

7,08 

7,98 

6.92 

4,33 

9,62 

6,20 

cn 

fD 

*0 

fD 

W 

CD 

s 

3 

CO 

_ opc 

X §^ P I 

» X *-» 2 

rt ^ © 

fe -»°p|| 

4,83 

4,00 

3,00 

2,10 

5,04 

4,33 

6,18 

7,09 

4,93 

5,13 

7,54 

0 

bo 

1 :0,66 

1 :0,4< 

1 :0,58 

1 :0,85 

1 :0,97 

1 :0,87 

1 :0,89 

1 :0,71 

1 : 1,18 

1 :0,78 

CooTHom. 
accHM Be.i. 
Bepe3a = 1 


TABJ1HUA 10 

AcciiMHJiHiuioHHan cnocofinocTb 6 epe 3 i>i h ^nnu na noaiioM c o ji it c >i it o m CBety (cseii) Due AHctbsi) 




TAEJIHUA 11 

AcchmHjisiu. cnocodnoct b 6epe3b!H jiholi na pacceaHHOMCBety npn cnjiomb otfaamiOM ne6e 


O PABOTE ACCHMH.iaUHOHHOrO AnnAPATA JPEBECHbIX [IOPOJ 


61 


J=;B€ 0 d 0 q 


CO 

00 

tO 

0 

CO 

0 

CO 

00 

05 


05 

05 


O 


00 

05 

CN 

O^ 

•L’0fl *WH00B 


0 

r-T 


0 

b 

*- 

o' 


T! 

T1 

O 

T". 

*m 0 HI 003 


_ 

_ 



,1, 

bi 

z* 






«ca ^ 

O * x 

U ^ 0 

■ 5 * „ 


03 


0 

10 

05 

to 

LO 

to 

CN 


CO 

co 

rtf 


s 

s 

X 


0 

CO 

CN 


0 

CN 

CO 

CN 

CO 

CN 

t>- 

co' 


CN 


b' 


5 « *o 
o°;d8 

03 

n 


0 

lQ 

O 

O 

CO 

CO 

CN 


tO 

00 




« 

X 

O. 

<U 

IQ 


lb 

b 

TT 1 

CN 

CN 

co 

CN 

00 

CO 


O 

CN 

CN 

"b 

OO 


l=BS0d0g 


CN 

O 

tO 

O 

00 

O 

00 

O 

CN 

O 

CO 

O 


CO 



CO 

CO 

•b’09 -WHDD9 


—T 

—r 









of 

-b 

•moHiocQ 


r —1 

,1! 











J 

O a £ 

03 

a 


0 

CN 


O 


05 

O 



co 

co 

O 

O 


CJ • 0 

<U 

s 







CN 

CO 


00 

o' 

b* 


. 3* * 


c; 



b 

00 




cb 



1—H 



e; O . 

U « X/-C 

X 















0 0*uS 

0 














X 5CJ 

M 

CO 


8 

O 

CO 

O 

05 

,—1 

05 


1 

, — 1 

0 

=; S J 


a. 


CN 




CN 

05 


CO 

CO 

0 

0 ^ T 

B flQ - 

X 

UJ 


aT 

cb 

00 

CO 

CO 


tb 


cb 


oT 


&ro 

~1T 


—< CS 

CO CO 

CN 05 

O CN 

O CN 

t>- O 



00 —* 

CN 

CN t>» 1 

•Hxd0aoy 

05 


^ CO 

to co 

l>- 00 

CO CO 

T 05 



co to 

rf 

tO to 




X 

00 O 

0 co 

00 

00 CN 

t". 

CN 



-r to 

LOCO 

CO ^ 

2 

U JdQ 

H 

tO lQ 

co 

co -cr 

00 00 

0 - 

LO T-I 



00 'rf 

LOCO 

to to 

I HH)K093 

(J 

O O 

00 

0 0 

O O 

0 0 

b ^ 


CR > 

o"b 

bo 

0*0 


O' 


S 



co t 

to tn 

CO CO 

CO Tf 


X 

05 ,-H 

05 O 

CO CO 


^0 



O CO 


co 



CO cb 


H 

00 tb 

CO LO 

cob 

2 ©I 

CQ 


a> 

3 

CO CN 

CN CN 

co CN 

CN CN 

Cn cn 

CN CO 


CJ 

1 »-H 

CN CN 

co co 

^ O 

O 

=! 

O 


VO 00 
CO 10 

to 

co 

to ^ 

00 co 
CO to 

05 05 

rr ^ 

CO CO 
to CO 

CO 

rr 

to 00 


S 

«=; 

CO 

CN CO 

co 

00 Tj« 

LO LO 

0 


\o 


X 

0 CD 

OO 1 

0 o 1 

o"o 

0 0 

0 0 



cTb 

66 

bo 


CO 

X 

O 

H 

CD 

X 







CD 




V \ BH ZYC a 
BxXffeoa 
c OD 

CQ 

iq 

0 

to 

0 

LO 

o“ 

05 

o' 

LO 

to 

o' 

to 

10 

b 


3 

X 

<D 

co 

LO 

o' 

CN 

LO 

CD 

tO 

b 

<u 

s 

CQ 

cn 

CJ 

CJ 

E 

CJ 



H 

<V 

C3 

X 

<U 

ca 

X 

X 

CD 

H 

<D 

C3 

X 

0 

0 

05 «3 

aj 

-4 


CO 




3 

3 

C-. 

2 3 

CQ 

CQ 

0 >o 

H O 

CJ E 
C 

CJ 

<=3 

0 

CJ 

ST 

CO 

=; 

\o 

0 


0 

cc 

- 0 

CO 

CQ 

CQ 

0 

CQ 

0 

CQ 

0 

CQ 

0 

CQ 

2 c 
oa a 

c*! 

£ 

2 c 

on x 

0 cu 

CQ * 

03 

X 


CQ E 
0 ra 
CQ CD 
X 
c3 
X 

r 

CQ 

r 

0 

CQ 

^0 

JZ 


CO 

C— 

05 


0 

O 



co 

05 

05 

s 

CO 


CO 

CO 

CO 

oc 

to 

CO 



05 

CO 

CO 

CJ m 















O ” 















H £ 

— 


CO 

to 

CO 

tO 

O 

O 



CO 

CO 

CO 

0 w 




a> 

00 

00 

00 

O 

O 



00 

CO 

00 

e; 















oa 















»§ 

• 



00 

00 

CO 

CO 

t>- 

tr^ 



<N 

to 

CO 

*5 

O 

X 

X 

CO 


T 

T 


CN 

1 

T 

T 



LO 

cs 

CN 

1 

CN 

1 

OQ C 


\0 




f-H 

CN 

CO 

CO 




O 

f-H 

“ O 

oa 




*—< 

cs 

CN 





2 

CN 

CN 

CJ 





CO 







LO 



' % s 

X 

H- <D 

ET 

ca 

X 

<J 

s 

S 

>* 

a. 


0 

0 

co~ 

7 

to 

0 

0 ^ 

CN 

O 

O 

CN 

CN 

0 

q 

cb 

8» 

2 



CO 

O 

CN 

tO 

CN 





OC 

tb 

CO 

O 


, 





b 





''T 

CO 

tO 


00 

r-t 05 



CO ^ 

O 


05 

S 

CC 

H 



X 

05 

x; 

00 

JZ 

05 

1 

7 

CO co 

J3 x: 

05 05 

^ CO 

x: •= 
05 05 



x: xa 

O O 

JZ 

05 

x= 

0 

1 

<D 

3 



J 

1 

1 


j | 

I I 



77 

| 

J 

CD 

CQ 

E 

O 



O 

rf 

tb 

CN 

CO 

b 

tO 

CO CN 
CN CN 

^ cb 

CN CN 



1 1 

b 

CN CN 

O 

x: 

b 

lO 





p- 

JZ 

JS 

cb 

JZ '■ JZ 

X= X5 



JZ JZ 

05 

JZ 





05 

00 

05 


05 05 

05 05 



0 0 


05 













f—< f—< 



_. 

sS 

*5 



• * 

• 

• • 

• • 

* * 

• • 



• ♦ 

• • 



CO 














£ 

S 














H 

Q, 


















CO 

CO 

rd 

C3 

C3 

03 



C3 

ca 

ca 

O 

f- 

CC 



m 

3J ca 

Q, E 

cn _ 

<u <2 

a, E 

s & 

a, E 

n 

CD *S 

E 

CO 

<y ca 
Ch E 

X 

<0 « 
o- = 



« CO 
<D r- 

CD E 

£ ca 

CD E 

1) 

CD E 





<D S 

<u s 

(D s 

<u s 

0) K 

0) s 




(D S 

a, s 





tQt=; 

CQC; 

CQC^ 

cqc; 

cqc=: 

CQC^ 



CQ 

tQC^ 

cqe; 

OlfDHh 
H tIKD0y\[ 

1930 r. 

29-VI 

3-V1I 

6-VII 

CN 

5-V1II 

5-VIII 



> 

00 

6-VII 

6-VII 








62 


.1. A. HBAHOB H H. Jl. KOCCOBHM 


24-VIII 

24-VIII 

29-VI 


to 

to 

< 

to 

00 

< 

27-VI 

2/3-VI 

1930 r. 

13-VI 

Mecau 

H MHCJIO 


55 s 

5 ® 

S CC 


P^ S 

5a CO 

«= cc 

5a t» 

^ S 

Sa ro 



5 O 

CP QJ 

x ; 

2 w 



rD £» 

O CO 

2 S 

2 2 

2 * 


H 

rD 

2 

* 

# 

• 







T3 

H 

• 

• 

. 



* 



• 


s 

X 

• 




• 




, 


cr 


• 

• ■ 


• 

• 

• 

. 




X: 

, . I ■ 

. .. . 

_ _ B 


to 


_ 

_ 





co co 

CO CO 

IP—ft 


to to 

0 

1 —» 

00 00 


UJ 1 

ar 

et a* 

ET 


ET 

ar a* 


ar 

et ar 


73 


4^ CO 

O 




Cn Cn 

co 

<—+ 

CO co 


rD 






to 

4^ O 

co 

03 

05 OO 


2 


1 1 

1 1 

| 










r — 

. . h ’_, 



1 

! 1 

1 

1 

1 1 




<■£ co 


1—ft 


to 

—* to 

IP— ft 

t—ft 

CC OO 


O 


- ET 

ZT ^ 

e r 


ar 

0 »* 

0 

*— 1 

ar ET 


CO 


t—* ,_, 

_ 

to 


to 

- Cn 


ar 

42k 42k 


cr 


^ CO 




Cn 

to 00 

42k 

t—» 

05 OO 


H 









to 






, . 

1 , 


to 

to 

to 

to 

to 

^ n 


7^ 

Cn 

Cn 

-o 


Co 

to 


Cn 


*< L J 


CD 

to 

KD 

Cn 


Cn 

"0 

"0 

O 

' 0 

* 5 


° 


o 

o 


o 

0 

0 


0 

s 1 


0 n 




IX 


to 


to 


CO 


CT ( X 





to 

to 

to 

Cn 

to 



05 

05 

to 

EJ 

CO 


to 

1 

s# rr 

ox 5 

1 

3 2 

*8 

"to 

o 

o 

o 

73 

C/V 

o 

to 

CO 

0 

0 

-26 

<8 p 

CO 0 

X T 3 


rD 

X 




r> 





3 


~r 

O 


to 

to 


00 

oo 

OC 

tO 

-O T3 



a ® d 


to 

05 

o 

00 

■0 

42 k 

CO 

42k ^ 


, 

O — 

0 * 


o 

05 

o ^ 

ox = 

03 

4i. 

Cn 

05 

2 

42k O 

CO_ 

I °=^ 5a 


o 

05 

5a — 

o 

42k. 

Cn 

to 

to s 

_ 

1 

p; 














x o 

O 45 C/3 
- CD O 

'o CD 

43 c 

4= 2 

X 




C/3 

O 

O 

O 

O 0 
px -a 

n 




C/3 

C/3 

C/3 

a* 

3a 

Ea 

X 

0 

« 

2 £ DO 
►§ 3 o 

D3 
o zr 
00 o 

° CO 

s n> 

to 

ts 

n 00 

tb 

CC 

.00 

C/3 = 

^ et 

as 

5 * 

c 

o> 

X 0 

CD H 

OX O 


5? 19 
S'! 2 

H 

i? 

•T* 

cv a 

n 

cb 

-Q 

t£> 

n 

c 

0 

W ^ 

c ^ 

O 

w O 
n 

H 

O' 

b^3 

CO 2 C 

fD 




fD 73 





? 

Kohu. 

co> 

$ 

o 

p 

Cn 

= 

p 

cn 

O 

Cn 

p 

Cn 

p 

bn 

O 

Cn 0 

B03^yxa b 

Ml! A. 


42 k 

CO 

n 

Cn 

to 

to 


CO CO 




a 





n 




cc 

o o 

V>4k 

"o "o 

5a 

O 

©p 

V* 4k 

O O 

05 05 

OC 

b^bn 

O O 

CO Cn 

H 

OO ^ 
bn oc 

CC CO 
ox 

k n 

Z 0 

1 

® pr; 

CD CO 

^ 05 

05 OO 

X 

to to 

OC -vj 

O 00 

-0 O 

CO 

0 co 















CO H- 

co to 

42*. 4^ 

r 

CO 05 

CO CO 

—* to 

—^ 10 

t c CO 

CO 


n s 

Cn Oo 

—* o 

to to 


ppl 

op 

top 

-•4 42 k 

p ‘■*4 

0 ^ 

1 

o* 

"tobn 

"cn 4k 

"oo 


bnbu 

"00 "00 

"to bo 

CO 0 

05 Vj 

0 ^ 


Li 

t . t . 

_ _ 

, . t ■ 


Op 

_ 0 

pp 

1 —»k_ 

— k-k 

CBe>KHH I 

"to bo 

"o to 

"oo CO 


"occo 

"to Vi 

V"to 

0 I— 

"o"to 

Bee 

B 

l 

05 Cn 

4k Cn 

to to 


to 42 t. 

O CO 

0 00 

•0 to 

to >—* 


CO 05 

^ 05 

42 k. cn 


tO Cn 

O CO 

to 42 k 

O 4k 

to 4k 

nOBepXHOCTbl 

■<J Cn 

4^ — 

O CO 


O Cn 

O 42k 

4^- 42k 

tO O] 

05 -0 

B CM - 

HI 

to 

to 

00 


05 

OC 

Cn 

Cn 

Cn 

S 

a 

CO 

oSg- 

C5 

4* 

c_ 


Cn 

C— 

C_ 

O 

O 

CC 

— 

ix r 
p • 


Cn 

CO 


to 

to 

to 

O 

05 



• a a 









_ 


0“ S 





_ 






05 

pr-= 

4k 

4k 

Cn 


0 

Cn 

CO 

CO 

CO 

X 

03 

® a O 


bo 

Cn 


Vl 

"O 

"0 

00 

"co 

0 


v 0 O 

Cn 

Cn 



CO 

to 

0 

CO 

to 

= 

CO 

5 X 

— 

— 



t—t 

r* 

— 1 


— 1 

CooTHom. | 

to 

. 

o 

O 

O 

0 

p 

0 

0 

aCCHM. 

Be^. I 

% 

"to 

00 

05 

05 

05 

"05 
' n 

05 

to 

Cn 

oo 

Vi 

-0 

05 

05 

HBa 

=1 

, . 

to 

O 


to 

O 

oo 

Cn 

p 

P 

s 


Ko 

B 

HCX 

CO 

Cn 



O 

Vi 

Vj 

"0 

bn 

a 


• 2; ia 

CO 


to 


O 

O 

0 

O 

0 


s 

0 a a 
a co 0 
? _ 2 






CO 




X 




CO 


Cn 


to 





be 

"to ' 

Vj 


CO 

"0 

Vj 

"0 

V 

(T> 


lo^ 0 



05 


0 

1—1 

05 


05 



F 9 

— 

—* 

— 

—* 

• ~ 


—* 

-* 


CooTHome- 

o 

o 

o 

O 

0 

0 

p 

p 

O 

Hue 

aCCHM. 

"to 

to 

"oo 

00 . 

CO 

CO 

o 

"to 

05 

CO 

Cn 

CO 

CO 

CO 

"to 

*v3 

Bea 

MBa=l 


TADJTHUA 12 

A c 0 n M ii /u n h o h h a a c n o c o 6 h o c t i> h b i.i h k a e ii a (c b e t o b bi e ihctu) 







e 9 A ir q x a o h 9 o j o u a b b u n o ii n b imi w il a a y 

ei vnnygvi 


O PABOTE ACCHMH^SUHOHHOrO AnnAPATA ^PEBECHblX nOPOA 


ea 









A. A. HBAHOB Hi H. .1. KOCCOBMH 


O 00 

< < 


Hhcjio h 
M ecflix 


a> ^ & 

OVT3 ovo 


‘CO) cd *< a 
OVTD OVTD OV'O 


fcac7i£?C7ifcac7i£?c7i£?C7i 

to ^ rc> '-<Jo *< fD ^ rD 

OvtD OVO 0\13 C*VT3 Ov*T3 

O fD fD CD C 


.-* — O O 
3* 3* 3* 3* 

4^ 4^ 
to CO CO to 


to 4^. >£*> >£*> 

0 05 CO O C0 05 


Cn Cn .4^ to Cn Cn cn CO 4^ 

CO*— OO CO COO —to to — 


3* 3* 3* 3* 

Co Co — — 
to CO CO to 


Cn Cn C/i co _ 
to “*4 05 •—* Cn 05 


to to to v 
to CO O r 


to to 

o JO 

'cn O 


K - INS tO 

S38 <=« 

“ < s s s 

— to 


to K . to 

7 * ^ to 

I -° I 

to o I 

jo o tO 

Cn CO 


£ a 

j x g O 

! w * 3 

, 00 S o 


Ja 13 C/5 
O (3 o 
¥ 3 w 
2 cr CD 


C/5 I | 

WS» *'3 
m ? CO 

“ n n 
n c h 

2 no 

C/5 C/5 


O— — O 
'to'to © OO 
to 05 00 to 
O O 4^ —3 


OO OO OO 
"--4 Cn tob 4^ to 

—■ 4^- to Cn to Cn 
O Cn — O O 0 O 


— o © © o o © © © © 

8 'oo "o Cn "toco 4 ^Vj Voo 

4^ Cn O 4^ CO Cn— tDtO 

O Cn OO O0 O ©^4 4*. 4^ 


HCX. KOHU. 

COi 803 iiy- 
xa BMZ Ha 1 A 


© © 00 


CO to — CO to 4*» 
—^ cop to JO 
Cn"— "to to "to 05 


4^ CO —tO •—» — tOCO tOCO 

Co 00 —CO — 05 J—4^ JO J~4 

*05 "tO Cn — boo '—05 "tOO 


‘O 00 00 00 —o 


— 05 

to cn 

to 

Ov _ 

Co oo 

Oo Cn 

to t£> 

to to 

©'■O 

Cn O 

05 OO 

— Co 

05 tO 

O — 

Cn O 

— O 

O ^4 

05 4^ 

Cn 4^ 

OO 05 

Sa 

tD Cn 

4^ 42*. 

Cn Cn 

*0 Cn 

tO 05 

— 05 


05 00 


1 

05 -4 

CO O 

— OO 

O CO 


CBeHCHH 
Bee B z 
IlOBepXH. 
B CM 2 


00 00 

"— 05 

4^ 00 


Cn cn 

"cn "►—* 

-o o 


p p 

~tO 

— Cn 


CoOTHOUieH.J 
aCCHM. BeJT. 
Bepe3a =1 


-4 Cn 

"o CO 

o to 


J-4 — 

O Cn 


CooTHomeH.j 
aCCHM. Be«fT. 
Bepe3a — 1 I 






TABJIHUA 15 


O PABOTE ACCHMHJIHUHOHHOrO AIUIAPATA £PEBECHbIX IIOPOA 


l = Beadag 
•iraa -whoob 
namoHioop 

« sr =7 

« rv ns 
u g . 5 s 
(Z ^ 5 »o ~~ 

X U O C3 

§§.* § g 

g_3_s__ 

I = aeadag 
•iraa ‘whddb 
H amoHioo^ 



z wo a 

<D 

LO O 

CO t>* 

CM |>. 

o o 


^ LO 

o 

3 

•Hxdaaon 

00 

o 

lO 

LQ 'X 

CO 

LO LTD 

Tf CO 

LO lO 

J3 

co 

2 a aaa 


CM o 

O r-H 

O CM 

cn o 

— CO 

CM 

x 

<D 

s 


' o. CM 

i —i •— 1 

CO ^ 

lo 

00 CO 

X 

a, - 

HHwaa^ 

o 


©'r-T 


cT i—7 

OO 

cT— 

o 

a> 


X 

OO 1—1 

OS 

LO O 

00 CO 

1 00^ 

CM ^ 

t; 

VO 

a :P %% a 

X 

CM 

Tf t>r 

co ^ 

O^CN 

co' o' 

00 LO 

X 

X 

** CJ u ' w 

s w 

<D 

'X LO 

CO co 

CM CM 

co ^ 

CM CO 

CO co 


H 

11 8 ^ 

X 

e; 

lO to 

CM O 

lO O 

o t- 

o o 

LO O 

X 

O 


t>* CO 

LO CO 

O- O 

1^ — 

, o 

"X 03 


o 

c 'On 

O 

QO «—• 

00 

^ LO 

CO OO 

LOCO 


X 

3 ; 

C_> 

o' 

o~o~ 

o' o' 

_o'o' 

_ o' o 

OjH_ 


VO 

r | bh zvc a 

S 

03 

CO 

_ 

CM 

CM 

lO 


o 

a 

x^ireoa eqO 

o 


LO 

r~T 

tO 

o 

LO 

r~C 

lO 

(O 

to 

r 

<D 


X 


<D 

X 


X 

o 

o 

55 

o 

X 

VO 

X 

X 

(S3 

cn 

PQ 

H 

o 

0) 

X 

X 

65 

(S3 

e; 

£ 

M* 

co 

M* 

CO 

o 


O 

VQ 




a 


o 

O 





o 

o 

O 

o 

CM ° 

O 

O O 

O 

O 

O 

O 


LO 

O LO 

rr 

1 

LO 

r—1 

1 CM 

CO 

CO t- 

CM 

CM 

CM 

CM 


CM 





^ s 



— 

00 lO 


O Oi 


V V 



CM CM 

O 00 

CM rH 

CO 

»— 1 00 

t>- LO 

OO 03 

js xz 

LO 

sz xz 

JS JS 

CO LX J 

LO CM 

^ JS 

O O 

JS XZ 



xz xz 

JS JS 

JS 1—1 

1 | 

00 0O 

1 1 

7 7 

7 7 

03 03 

1 1 

03 03 

1 1 

03 ^ 

1 1 

J J 

1 I 

v. v. 

J J 

j j 

J J 

1 1 
*v. *«. 

J J 

00 lO 

o 0O 

CO 

cb cb 

to o 

^ 03 

O ^ 


*X co 

r— I i 

CM CO 

CM lO 

lO «-< 


js xz 

js js 

JO JO 

XZ XZ 

js xz 

JS JS 

JS JS 

O O 

00 00 



03 03 

03 03 

03 ^ 


tiBaaw 
H oiraHh 


Bot )KypH. CCCP t. 17, 1 (1932). 





;i. A. HBAHOB H H. JI. KOCCOBHH 


to 

to 

to 



_L 

00 


Cn 

co 

0 

CO 

< 

< 

< 

< 

<: 

0 

1—1 






P^ CD 

psot 

Ft 01 

P^OT 

pc: 01 


Sa fD 

Sa CD 

Sa CD 

Sa CD 



CD X5 

fD XJ 

rt> T3 

fD X3 

fD XJ 


X o> 

X CD 

X CD 

X fD 

X fD 


W 

W 

W 

w 

CO 


• pi 

• pi 

(53 

• co 

• to 


<D CO 

►— • t—» 

>—» t—» 




O — 

1—4 M 

00 00 

CD CD 


3“ 3* 

3* 3* 

3* 3* 

3* 3* 

3* 3* 


Cn to 

CO to 

i_t 

co 4 * 

Cn Cn 


4* CO 

co co 

CO 4* 

05 O 

O to 


I f 

1 1 

I : 


1 1 


1 1 
— CD 

1 1 

H-* I— 

I 1 

1—» 

1 1 

O 0 00 

1 1 


O 3* 

0 >— 

H-* 

3* cr 

O O 


34 CO 

to >— 

4* CO 

3 * cr 

— to 

CD O 

4^ cn 
05 0 

3* 3* 
O ^ 


to 






to 

to 

to 

to 

to 


i 

j— 

Cn 

*— 

O 


to 

0 

0 

O 

0 

O 

0 

O 

c 


to to 

to 

to 




to CO 

to 0 

Cn 

to 

to 


1 1 

J° 1 

I 

CO 

p 


to to 

<2 to 

1 

to 

O 

0 


co to 

°CO 

05 

O 

0 


00 

OO 

CD 

^4 

00 



4* 

CO 

4* 

Cn 


4* 

Cn 

05 

4* 

Cn 


4^ 

Cn 

to 

to 

to 






cn 






>u 


n$" 

cn 

cn 

*> 

cn 

L 

DC 

ni, 

do 

00 

c« 

DO 

03 

co 

u> a 

•— 4*. 

n 

X 

n 

p 

0 

Q 

X 





n 

XJ 





X 

50 

O 

© 

0 . 

p 

• p 

2 

Cn 

Cn 

Cn 

Cn 

Cn 

O 

to 

to 


CO 

to 

S 


Hhcjio h 
Mecflu 


o 

ovg o 

fea S3 O 
g S fD H 

£ X o\ o 
sPPij 


HCX. KOHU. 
C0 2 B03A. 

B MZjjl 


— O 

O O 

a 

O O 

0 0 

O 0 

O O 

0 0 

O O 

0 

CO (53 


ooj 

CO 05 

X) 

bo 

05 Cn 

4* 05 

CO 4* 

Cn 

4* -4 

O 

o\ 

X 

05 Cn 

00 CO 


CD 4* 

OO O 

O ~<l 

-O CD 

O Cn 

CD •— 



e P^ 

O O 

Cn 05 

X 

O Cn 

O O 

O O 

CO Cn 

0 to 

0 

X 

. g § 

fg 

4* CO 

to to 

0 

CO CO 

CO tO 

*— co 

•— to 

to co 

to CO 

fD 


_ S 

CD O 

>—* 00 

a 

4>Oo 

p CO 

CD O 

•Ojjo 

to 4* 

CO 4* 

JZ 

B % % 

O 43 

0 to 

4* 05 

Sa 

Cn to 

00 •— 

to 00 

CO Cn 

05 O 

1—05 

X 

O 

j— © 

op 

O 

p O 

— p 

O 

rr“ 

^-O 

P.° 

O 

CBe>K. 

Bee 

00 Cn 

CD 00 

Cn *0 
to — 

B 

bo bo 

"to cn 

"*—05 

0 »— 

O CD 

bo© 

2 

X 

CD tO 

0 *— 

O CD 

-0 0 

to 0 

0 0 


B Z 


4* 4* 

O — 

Cn 4* 
05 CD 


CD Cn 

0 4 * 

cd Cn 

O 05 

00 cn 

00 cn 

0 

03 

riOBepXH. 

OV 

| 04* 

O 

4* O 

to to 

05 05 

to 00 

CD 

| B CM 2 



CoOTHOUieH. 
accHM. Beji. 
5epe3 a — 1 

§? jjl g 

i t3 e X r 3 
W ^ 3 

05 Cn o 2 2 
O E • 2 

£ ^ ffi U 
ps k _ n 
s=i ^ O o 
O) O » 

« ^ 3 w 

CoOTHOUieH. 
accHM. Beji. 
5epe3a = 1 






0 PABOTE ACCHMHJIHUHOHHOrO AI1I1APATA £PEBECHblX nOPO# 


67 


1 = aesdsg 



05 

d 

co 

d 

CM 

cd 

© 

d 

ao 

d 


© 

t"- 

© 

© 

d 

C— 

© 

£ 

*If8a -NHDDB 


© 

o" 

o 

© 


© 

©“ 


© 

© 

© 

© 

© 

*H3m0H1003 



£ 

£ 

r-H 


£ 



riT 



£ 

r-H 

to H,* 

« c 


ro 


CO 

05 

s 

CM 

d 


CM 


© 

© 

© 

© 


o-u 

ei 

CQ 


oq_ 

°0 

d' 

LO 

co 

© 


oq 

CM 

d 


© 

O P3 



cm 

CM 

CM 

»—1 

■ 

d 

CM 


cm" 

cd 

cd 

CO 

cd 


















2 • X o 

o52“> 

cd 

CO 


CO 

■d 4 

d 

CM 


CM 



© 

CM 

© 

© 

CM • 

. ft 

ro 

a, 


Oi m 

CD 

©^ 

© 

d 

© 

© 


r^- 


© 

©_ 

© 

*5 ^ x 

ONU 
« ^ s 


<D 

tQ 


CO 

CO 

co" 

LQ 

d 

© 

©" 


cd 

© 

i>-" 

d 

©" 

1 = assdsg 


© 

CM 

05 

© 

d 

CM 

UJ 

CM 

d 

d 

r- 

d 

a5 

© 

© 

t— 

d 

© 

d 

d 

00 

© 

© 

•irsa •nhddb 


o 

o* 

o" 

© 

© 

© 

© 

© 

© 

©" 

©" 

©" 

*H3m0H1003 


£ 


_ 



£ 

£ 

<u 

z 

rZ 

£ 

£ 

£ 












X 






V X 

^ o 

ro 

o 

co 


t>- 

CO 

d 

!>■ 

- © 

© 

© 

s 

© 

d 


00 

© 

CD X 

o s-h 
u ^ ^ 

<D 

05 

OQ 


d 

©" 

CM 

rf 

05 

cm" 


© 

cm" 

© 

© 

co 

co 

0 

X 

cr 

CO 

d" 

00 

cd 

d 

d 

©“ 

d 

d" 

S 5 a 

CQ 


>> 














a 

cd 

H 







7,85 

«=; 






o ^ c 
C J* 
t; u 

ro 

CO 

<D 

ft 

<0 

0) 

CQ 

o 

© 

58. 

d" 

oo 

CM 

!>-" 

00 

LO 

0O" 

CO 

CM 

OO 

00 

© 

cT 

© 

0 

ao 

LO 

© 

t-" 

9,90 

fi,20 

CM 

d 

o ^ 

^ cu 

Cd 

X 

CQ 









A 









s 








g 








a 

o 

CM CO 

05 ^ 

CD *-• 

LO 
© LO" 

CM 

d d 


0 

© © 

00 1 —• 

© 

© CO 


| -Hxaaaou | 

EE 

cm co 

co co 

t-- OO 

10 d 

d d 

© © 


*=? 

© © 

© © 

d d 

d © 



a 033 

<D 

© d 

1— CM 

CD CM 

© co 

CM 

CM © 


X 

© © 

© © 

00 00 

© 00 

r 

2 

O © 

CO 00 

CM —• 

co 

to © 

OO © 


O 

© d 

05 © 

Uj © 

© 00 


| HH>K3a3 

X 

es 

^©" 

o 

o oT 

F-H F-H 

©"©" 

©" ©" 

© —» 


s 

O © 

© — 

© ©" 

© © 


.o 

Cr r t 



O 

© CM 

CM CO 

© —' 

00 

—• 

CM OO 


ft 

© © 

‘© © 

CM © 

r —1 © 


% % a 

o 

ocTcm 

oo co" 

-h"co 

© t>-" 

co 

00 —• 


X 

© d 

CM tC 

© 

d* © 


K U 



S 

^ CM 

T-t CM 

lO CM 

CO 

CM 

CO CM 



»—1 r—< 

d © 

© r-H 

CM CM 


O ^ 

C? 

Cvi 

©© 

O CO 

d d 
CO © 

© 

_ © 

© © 



© © 

©O 

© d 

© 



o 

o 

© CM 

o o 

© 

© © 

d © 



© -H 

© © 

© © 

d © 


^ O 

x 

1 

OQ 

s 

05 

CO d 
o' o' 

^ LQ 
£“©" 

CO —' 

o© 

tq>—• 
© © 

00 © 
© © 


a) 

X 

d © 
© ©" 

© © 
©“©" 

© © 
© ©" 

© 

©"© 


ir \ fh 2 ^a 
axjfarsoa 

ft 


iO 

UQ 






0 






X 

d 

© 

CM 

tO 

CM 

lO 

CM 

IO 

© 

LI J 


s 

© 

© 

d 

© 

© 

© 

d 

© 


z oa '»iho>i 

cd 

© 

o“ 

©" 

© 

©" 

©^ 


0 

X 

© 

©" 

©‘ 

©" 


<D 

30 LI 
05 *2 
o ^ 
H S2 

00 03 

S S 

5 ar 

£ 

o5 
£3 
u 

CD 

CQ — 

«y 

|<2 

3 

a 

n" 

a 

u 

1 = 
qu 

3" w 
U OQ 

05 05 

G G 

3 =j 

0 u 

d ro 
CO OQ 

CQ 

O 

CM 


X 

a 

a) 

0 

0 

2 

3 

u 

0 

CQ 

3 

u 

00 

3 

u 

2 

. 3 

U 

un 

2 

3 

U 

CO 

2 


o s 
o 

U 

O vo 

o o 


CQ 

Tj* 

w 


d 

CQ 

C^l_ 

d 

CQ co 
co 

CO CM 

1 1 
d r^« 

05 05 

CQ 

d 

CO 


«tf 

ft 

r 

GO 

CQ 

0 

_CQ_ 

CQ 

0 

© 

CQ 

0 

CO 













ro 






*!o 

x 

2 


CO 

d 1 

CM 

LO 

d 

© 


£ 

© 


© 



H 


'd* 

cO 

LO 

to 

d 

© 



© 

© 

© 

© 


O cq 

















X ^ 

i: * 

X 



o 

iO 

LO 

d 

h- 

OO 



© 

© 

© 

© 


o « 

CO 





CO 

OO 

00 

OO 

OO 



© 


© 

00 


• 

1 



lO 



CO 

CO CM 




CM 


00 

ao 


3C 

(D 

<=5 

O 

X 

cd 

\Q 


CM 

s 

LO 

© 

CM 

i 

CM CM 

I I 

©^©_ 



CM 

1 

CM 

I 

1-* 

1 ° 

7 © 


<u w 

H H 

CQ 


1 

CD 

_CM 

o 

CM 

©" 

CM 

1 

© 

CM 

1 I 

CM • 
CM CM 

©"cm" 

CM CM 



1 

CM 

1 

J © 
£ 









lO —• 

CM i—» 




CM 



© 


U 5 . 




CM 



T CM 

CM CM 

23,5 

22,0 



CM 

CM 




o ° 

- CQ 

cd’ 

X 

O 

* 

ft 


1 

<o 

CM 

to 

© 

CM 

20,0 

CM 10 

£ ©" 
CM CM 

1 1 
CM ^ 



•1 

CM 

1 

©_© 

©"©" 

1 °" 
lAs 























loco 

Qd 

d co 







© © 








CM CM 

d d 

CO lO 

«- © 

© 



© d 

© © 

CO r-l 

© © 






x: x; 

js x: 

X X 

X *0 

CO u «5 

© © 



X X 

X X 

^X 

© T-M 


K 

cd 



CO CO 

l 

© © 

CM X 

X X 

X ^ 



© © 


X © 

X x 


s 



^ *—• 

1 I 

d ' 

1—1 © 

© 00 

© 00 




T—1 1—t 

© —I 

© © 


<D 




J J 

1 1 

I 1 

J J 

1 J 

1 1 



J J 

J J 

J J 

1 1 


ft 

















cq 




o £ 

O *—i 

d co 

cd 

CO OO 

1 —. CO 



© d 

© © 

© © 

© © 





»— 1 r-l 

to lO 

co co 

CM CM 

CM d 

© © 



© © 

d d 

^x 

<^x 






Jd X! 

X X 

X X 

X X 

X X 

X X 



X X 

X X 

X © 

X © 






CO co 

o o 

© © 

CM © 

© 00 

© 00 



CM CM 

1 —( r-H 

© 1—1 

00 






1 ’" H 

1—1 ' 

r-i 






r-< r-l 

i—l i—l 




5S 

t=3 



t 











t 



cd 

















S 



cd . 

cd . 

cQ . 


CS . 

. 



ro . 

<0 . 

ro . 

ro _ 



Q 



co 

ro 

co 

co 

ro 

ro 



ro 

ro 

ro 

ro 






<D 

<U 

<D 

<D 

<D 

a> 



<D 

<L> 

<V 

CD 


A 

H 



ft CO 

ft ro 

ft ro 

ft ro 

ft ro 

ft co 



ft ro 

ft ro 

ft ro 

ft ro 


X 

cd 



<U 05 

<D 05 

<D C5 

<D 05 

<D 35 

<L> 05 



<D C5 

<D 05 

<D « 

CD 05 


O 

S 



CQ CQ 

CQ CQ 

CQ OQ 

tQ CQ 

IQ CQ 

tQ CQ 



tQ CQ 

CQ CQ 

CQ CQ 

CQ CQ 




















HH03N 

( oi 

> 

CO 

1930 r 

7-VI 

> 

> 

> 

> 

CT5 

CM 



> 

> 

05 

> 

> 


H 

OlfOHh 

• § 

© 

CM 

00 

CM 



CM 

© 

CM 

© 



<d 

ft 

\Q 


< ° 

S « 

£ O 

S ° 

^ o 
W x 
< <-> 
P” re 


5* 








Jl. A. HBAHOB H H. Jl. KOCCOBHH 
TAB JIMUA 18 

OnbiTbi no onpeAeJieHHio k o m n e h c a n. ny HKTa t e h e b o n xboh 

COCHbl it ejin 
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-2 . £ 

meHne g sr m 


Zlaia BpeMH 


M * OcBe- “ S g 
onblTa u J me H He § * S 

oa § ^ oa 

S < co u 


1929 r. 

16-VII 14 h 10'—14 h 40' 22,5 
16-VIl! 14^45'—15^15'22,5 
20-VII 13 h 0'—13 h 30' 20,5 
20-VII 13*> 2'—-13 h 32' 20,5 

1930 r. 

2-VIII l2 h 15'—12h 45' 20,0 


26-VII 10 h 50' 
26-VII 12h 10' 
31-VII ll h 15' 
24-VII 13h 54' 
17-VII 14 h 45' 

1929 r. 

13-VII 14h8'- 


13h 24'- 


16-VIII 


15-XI 12h 25'— 12h 55' 17,5 


1930 r. 

2-VIII 13*i25'- 


15-IX 13»il'- 

24-VII 13*i 5'- 
8-IX 12* 1 35'- 
8-IX 13* 1 2'— 
10-IX 10 h 46'- 
10-IX 11*145'- 
21-IX 12*119'- 
21-IX 12h 28'- 


-13*i 55' 20,0 

-14M' 18,0 

■14*i 5' 18,0 

-13*i 35' 16,5 
■14*12' 16,5 

-ll*i46' 16,0 
-12*i 45' 16,0 
-13h 19' 15,0 
-13*i 28' 15,0 


200 0,07 

M / CB * 0,08 
—- 0,18 
— 0,18 


1930 r. 

22-VIII ll*il8'- 
1929 r. 

15-VIII llh 24' 
26-VII llh 30'- 
26-VII 12hl0'- 


-llh 48' 20,4 300 0,11 

m/cb. 

-llh 54' 21,2 200 0,27 

-12h0' 20,0 m/cb. 0,00 

-12h 40' 20,0 „ 0,00 


-0,15 


-llh 20' 19J 
—12h 40' 19,8 
-llh 45' 20,6 
—14*i 24' 20,0 
—15hl5' 19,7 


-14*i 38' |27,3 
-15h 11'27,6 
-13*i 20'21,0 
-13*i54'21,6 
-14 h 32' 20,3 
—14* 1 8' 20,4 
-llh 47' 19,8 


1930 r. 

30-VII 
2-VIII 
g 22-VIII 
g 27-V1II 

| 1929 r. 

S 17-IX 
g 17-IX 
a 18-IX 
y 15-V1I1 
-27-VIII 
0,214 26-VIII 

1930 r. 


10h 37'—llh 7 ( 20,0 
12h 15'—12h45' 20,0 
13b 1'— 13h 31' 20,0 
llh 45'— ]2h 15'!20,0 


13 h 17'—13 h 45' 16,0 ” 

1^10'—14h40' 16,0 . 

14h 40'—15 h 10' 15,5 ” 

12h 24'—12h 54' 22,4 140 
llh 30'— I2h0' 170 m/cb. 
12h O'—12 h 30' 16 5 „ 


0,00 | 
0,00 1 
„ -0,16 a 

. -0,12 I 

— 0,14C^r 

99 

— 0,08 °- 21 

62 — 0,08 
m/cb 

50 — 0,23 

m/cb 


22-VIII 15h32'— 16h02' 20,0 100 

27- VIII 13 h 30'—14 h 0' 20,0 m/cb. 

28- VIII 13h0'—13h 30' 20,0 » 

1929 r. 

31-VIII llh38'—12h8' 19,5 „ 

27-VIII 12 h 47'—13 h 2' 17,5 „ 

15-IX llh 45'—i2h 15' 1^5 62 M/CB. 
18-IX 14h40'—15*i 10' 15,5 50 m,cb. 


-0,10 i83 
0,00 
- 0,02 


-0,37 j 


30-VII llh 25' 
2-VIII 13h 25' 

1928 r. 

24-VIII 13h 6' 


—ll h 55' 20,0 
—13h55' 20,0 


- 0.22 ) 

-0*09 J ' 0,15 


—14h 6' 18,0 


— 0,27 8 
„ -0,19 f 

I -0.16 

1 -°. 28 | I 

H —0,21 3- 

rr\ * 


15-VIII llh50'- 
15-IX 12hl0'- 
13-IX llh3C'- 


-12h 20' 21,0 
-12*i 40' 17,8 
■12h 00' 16,4 


-0.25 m 


1928 r. 

4-1X 12h 2'- 
3-IX 14h 30'- 


13h 2' 14,0 

-15 h 30' 13,5 


— 0,30 / 1929 r. 


11-IX 13»i 25'— 13h 55' 13,7 
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TABJ1MUA 19 

OnbiTbi no onpeaejieHHio KOMneHcau, nynKTa 

JI H C T B e H H HU bl H n H X T bl 


I JlHCTBeHHHUa I 


XUia 

BpeMH onbua 

i 

o 

x 

CO 

U 

o ^ 

U3 m 

TO 

VO 

OcBe- 

meHne 

ro ro 

* 1 ^ 

w ^ 
SB * S 

co 

< Cfl u 

1929 r. 






3-YIII 

12 h 26'— 12h 56' 

25,0 

300 

0,00 





m/cb 



1930 r. 






25-VIII 

llh 30'- 12 h 0' 

20,0 

300 

0,10 





m/cb 



1929 r. 






13-VIII 

10 28'— 10 h 58' 

23,8 

200 

0,00 


17-VII 

12h 38'— 13h 08' 

21,0 

m/cb 

— 0,20 


20-VII 14? 4'— 14h 34' 

20 5 

» 

-0,08 


20-VII 

14 h 6 '— 14h 36' 

20,5 


— 0,10 

R 

5 

1930 r. 



» 


R 

£ 

30-VIJ 

10 h 37'— llh 7 / 

20,0 


-0,08 

£ 

23-VJH 

12 h 50'— 13h 20 ' 

20,0 

n 

0,00 

o 

« 

27-VIII 

\2*Sb'— 13h 5' 

20,0 

» 

0,00 

r 

« 

H 

1929 r. 





£ 

zr 

24-VII 

13h 54'—14h 24' 

19,2 

V 

0,00 


—“ 




B cpe^H. 

-0,06 

0,35 




140 



17-VII 

1 l h 57'— 12h 27' 

19,7 

m/cb 

— 0,17 


27-VIII 

11^30'—12h 0' 

17,0 


0,35 


226-VIII 

12h O'—12h30' 

16,5 


0,32 


1930 r. 






23-VIII 

14h 50'— 15h 20' 

20,0 

100 

— 0‘20 

\ 

7-VIII 

14h 45'— 15^ 15' 

20,0 

m/cb 

-0,40 

I o o 

u 

1929 r. 





\ X t) 

( et « 

31-VII! 

1 l h 38'— 12 h 8' 

19,0 


0,00 

1 ° S 

27-VIII 

12h 17'— 13 h 2' 

17,5 

» 

0,13 

CQ IT 




200 



17-IX 

13h 15'— 13h 45' 

15,7 

M/CB 

0,07 


17-IX 

14 h io'— 14H 40' 

15,7 

• » ' 

0,04 


1930 r. 






> 

o 

CO 

11 11 25' — 1 lh 55 ' 

20,0 

50m/cb;— 0,45 
1 


1929 r. 





! 

13-VIII 

10 h 46'— 1 lh 16' 

23,5 

1 

- 0,44 

i 

1930 r. 





i 

27-VIII 

14 h 45'— 15h 20 

20,0 


— 0,45 


23-VIII 

15^ O'—15** 30' 

19,0 

CL> 

— 0,36 

© 




O 


, 1 

1929 r. 



> 2 



sc 

13-IX 

13h 10'— 13h 40' 

16,4 

1 S 

— 0,40 


e=L 

<V 




CQ 



Oh 

CJ 

1928 r. 






CQ 

4-IX 

12 h 2 '— 13h 2 ' 

14,0 


j — 0,34 



11-IX 

12 h 5' — 12 h 35' 

13,7 


— 0,18 


✓ 

3-IX 

14h 30'— 15h 30' 

13,5 


— 0,14 

1 


FlHXTa 


JX aia 

Bpewa onbiTa 

S3 

O 

X 

CQ 

U 

*03 X 

TO 

-«-• VO . 

OcBe- 

meHne 

j 

CQ TO 

~ « <u 

S ™ CQ 
.O _ , 

o CQ i 

S (Q u 

1930 r. 






23-VIII 

llh 30' — 12 h O' 

20,0 

300 

0,39 





m/cb 


K 

22-VIII 

llh 6'—llh 36' 

19,4 

w 

0,20 

£ 




200 


R 

22-VIII 

12h 47'— 13h 17' 

19,8 

m/ cb 

0,08 

£ 

2 

£ 

23-VIII 

12h 50'— 13h 20' 

[20,0 

99 

0,17 

o 

va 

r 

CQ 

27-VIII 

llh 45 '— 12 h 15' 

20,0 

V 

0,12 

H 

O 

£ 

vr 


12h 35'— 13h 5' 

20,0 

99 

0,17 

—! 



B cp 

ea HeM 

0,13 

0,47 1 

24-VII 

10h 30'— llh 0' 

20,0 

100 

0,05 





M/CB 



22-VIII 

15 h 17' — 15 h 47' 

20,0 


— 0,04 

R 

23-VIII 

14h 50'— 15h 20' 

20,0 


— 0,06 

S 

R 

e; 






£ 

27-VIII 

13 h £0' — 14h 0' 

20,0 

. 

0,00 

£ 

u 

o 

27-VIII 

14 h 45'— 15h 15' 

.20,0 


-0,06 

R 






£ 

28-VIII 

13h ,0'—13h30' 

20,0 

V 

' 0,00 

cr 




B cpeflH. 

— 0,02 

0,32 

22-VIII 

15h 20'— 15h 50' 

20,0 


— 0,40 


23-VIII 

15h O'—15h30' 

20,0 

<D 

— 0,27 





O 



27-VIII 

14h 50'— 15h 20' 

20,0 

SC 

£ 

<L) 

— 0,30 





H 



28-VHI 

13h 15'—13h 45, 

20,0 

CQ 

— 0,34| 


28-VIII 

13h 15'- 13 h 45' 

20,0 

> 

— 0,40 



i 

! 

B cpejiH. 

— 0,34 




i 

i i 

i 
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T A B J\ H n A 20 

OnbiTbi no o n p e a e ji e h n 10 KOMneHcauHOiinoro 
nyHKta y ji h c t b e h h bi x nopOA 
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T A B JI M UA 21 

A c c h m h jiau h a h B 03 pacT jiepeBa (a y 6*) 


s 

g * 

s 5 
* o 

:r s 

OnbITHblH 

Maiepwaa 

1 

BpeMH 

onbua 

CocTOHJine 

He6a: 

coaHue — S 
o6aaHH. — B 

Koanq. nor- 
aom.CO a BM 2 
pacq. Ha 1 q. 

HCX. KOHH. 

C0 2 Ha 1 2 cb. 
Beca 

sjTi 
* s 5 

0 =• * 
0 Sco 

Koanq. nor- 
aom.C0 2 B^2 
pacq. Ha 1 q. 

HCX. KOHH. 

C0 2 Ha 50 

CM* 

0 j§ 

* gJ >=t 

§ = * 

0 <u CO ,—1 

ac CQ rf 

SsjcJ II 

1930 r. 






| 



11-VI 

43 ji. JleH-rp 
16 JI. . 

131*31'— 131*41' 
131* 29'— 131* 39' 

S 4 B;iCi 

2,55 

5,09 

1 . ] QQ 

1. i,yy 2,54 


1 : 1,45 

12-VI 

43 a. JleH-rp 
16 a. 

lin 13'- 111*23' 
111* 12' —111*22' 

S 4 Bo 

0,00 

1,86 

— 

0,00 

1,16 

j 


— 

17-VII 

43 ji . JleH-rp 
16 ji . „ 

£h 59' — 101*9' 

S 4 — 3B7 CiSt 
Cu 

0,24 

3,58 

— 

j 

! 0,19 

! 2,45 


— 

17’VII 

43 a. JleH-rp 
16 a. 

10h 50' —101* 56' 

" ■ * 

0,64 

1,94 

— 

0,61 

1,36 


— 

27-VII 

43 a. JleH-rp 
16 ji . 

10h 5' — 10h 10' 

S 4 B 3 Cu 

2,00 

3,43 

1 : 1,71 

1,64 

2,37 


1 : 1,44 

27-VII 

43 a. JleH-rp 
16 a. 

10 h 30'— 10h 35' 

S 4 B 3 Cu 

2,50 

2,74 

1 : 1,10 

1,76 

1,96 


1 : 1,11 

15-VIII 

43 a. JleH-rp 
16 ji . . 

10h 49' — 10 h 59' 

S 3 — 3 Bi 0 CiSt 1 
StCu 

j 

7,12 

7,53 

1 : 1,06 

5,48 

6,09 


1 : 1,11 - 

15-VIII 

43 ji . JleH-rp 
16 a. 

llh 31' — 11M1' 

S2 — 3 — 0B10. 
FrCu CuNi 

6,30 

8,05 _ 

1 : 1,28 

5,15 

5,95 


1:1,15 






1:1,25 

Acc. 16 a. 
A y6a — 1 

13-VIII 

16 ji . TyabCK. 

12h 32'—12h 37' 

S 4 B 2 Cu 

8,90 

1 : 1,43 

Ac. 16 Ji. 
Ay6a=l 

7,79 



la. 

6,30 

1 : 0,71 

4,98 


1 : 0,64 

13-VIII 

16 ji . Bopo- 

1 a. HOKCKHH 

12h58' — 13 h 3' 

S4 Bi—aCu 

6,93 

5,80 

1 : 0,84 

4,81 

4,46 


1 : 0,93 

15-VIII 

16 ji . TyabCK 

la. „ 

12*> 9' — 12h 19' 

SoBjoFrCu 

CuNi 

5,83 

4,36 

1 : 0,75 

4,14 

3,34 


1 : 0,81 

15-VIII 

16 a. Bopo- 

1 a. He>KCKHH 

12h 38'] — 12h 48' 

S0B10 

HaKpanbiBaeT 

5,12 

4,83 

1 : 0,94 

3,91 

3,62 


1 : 0,93 


npHMe^aHiie. OnbiTbi npoBeaeHbi npn t° 19—24° C. 


TOM 17 E0TAHM1ECKT1M MVPHAJ1 CCCP M 1 1932 
TOME 17 JOURNAL B0TAN1QUE DE L'URSS M 1 1932 


E. KOKHEBA 

HdopHH pa3BHTHfl weHCKoro raMeTO<})HTa y Parthenium argenta- 

tum G. („Guayule“) 

G 5 Ta6^HuaMH. 

(no^yqeHo 30/XII 1931) 

Ony6^HKOBaHHoe mhoio b 1929 r. nccvieAOBaHHe no H3yqeHHio hctophh 
pa 3 BHTHH My}KCKoro raMeTO(J)MTa y Parthenium argentatum G. 1 noKa3a^o Ha- 
ji HMHe uejioro p has cymecTBeHHbix OTKJiOHeHHft ot HopMaJibHoro TeneHHH 
3Toro npouecca. HecHHxpoHHnHoe pacxo>KAeHHe xpoM030M k nojiiocaM, y^ep- 
HcaHne OTAeJibHbix xpoM030M Ha hhthx BepeTeHa, Bbi6pacbiBaHne n3BecTHOft 
rpynnbi xp0M030M 3a npe^ejibi BepeTeHa b KJieTOHHyio n;ia3My, HajiHqne Ha- 
pa^y c TeTpa^aMH neHTaA h rexcaA, a Taioxe reTeporeHHOCTb nbiJibubi h cj)par- 
MeHTauHH HAep MejiKnx nbi./iHHOK, BeAymaa k hx CTepHJibHOCTH, Hai<0Heu, 
HMeiomaa MecTO b HeKOTopbix nbuibHHKax nojiHaa hjih nacTunHaa AereHepa- 
UHH KOMn^eKCa CnOpOreHHOH TKaHH HBJIHKDTCH HpKHM Bbipa^CeHHeM TH6pHA“ 
Horo npoHCxo>KAeHHH HCCJieAOBaHHoro MaTepnajia h npHBOAHT aBTopa k TOMy 
BbiBOAy, hto nocjieAHHH npeACTaBJineT co6oio mg>kbhaoboh ra6pHA, npoHO 
meAuiHH, no Been BepoHTHocTH, b pe3y./ibTaTe cKpemHBaHHH P. argentatum G. 
c conyTCTByioiuHM eMy P . incanum H.B.K. 

OAHaKo, HMeBiiiHecn b to BpeMH pe3y;ibTaTbi HexoTopbix onbiTOB no 6 ho^ 
jiothh uBeTeHHH rBanioJibi, nocTaBjieHHbix b CyxyMe, h A3ep6afiA>KaH£, noxa- 
3aBHIHX, HTO H30JIHUHH paCTeHHH He OKa3bIBaeT BJIHHHHH Ha 3 aBH 3 bIBaeMOCTI? 
CeMHH H HTO BbICeB CeMHH pa3JIHHHbIX (})OpM MapHOJIbI H TBaHIOJIbl, nOJiyHHB- 
IHHXCH OT paCTeHHH, pOCUIHX 6e3 BCHKOH H30JIHUHH H npeAOCTaBJieHHbIX CBO- 
6oA«OMy nepeKpecTHOMy onbijieHHio, HHKaKHx rH6pHAHbix cj)opM He Aa./i,-^ 
3aCTaBJIHJIH OTHOCHTb TBafilOJiy K HHCJiy CaMOOnbl^HTe^efi HJIU HCKaTb npHHHHy 
OTMeneHHbix hbjichhh b HajinnHH y Hee, Kai< h y mhothx Apyrwx c/ioncHOUBeTHbix, 
„anoraMHH w (Hn'KOJiaeB, 1929, cTp. 232 — 233) 2 . npeAnojioHceHHe sto, ec./iH 
h He noATBepxtAajiocb eme AaHHbiMH uHTOAornnecKoro nccjieAOBaHHH, to, bo 
bchkom cjiynae, h He ctoh./io c hhmh b pe3KOM nporaBopenHH, t. k. b jiHTepa- 
Type H3BecTH0 He Majio npHMepoB, KorAa aHOMajiHHMH BbimeoTMeneHHoro xa- 
paKTepa conpoBoxcAaeTca peAyKunoHHoe Ae^eHne h noc/ieAyiomHe ctbahh pa3- 
BHTHH nbMbUbl y anOMHKTHHeCKH pa3MHO^CaK)LAHXCH paCTeHHH. npHHHHa 
OAHHaKOBoro uHTOJiorHneci<oro BbipaiKeHHH HBTieHHH rn6pHAH3auHH h anoMHK- 
CHCa CTaHOBHTCH JieTKO OdMCHUMOH, eCJIH CTaTb Ha TOHKy 3peHHH npno6pe- 
Taiomen Bee 6o;iee nmpoKoe npH3HaHHe rnnoTe3bi 3 p h ct a, paccMaTpnBaiomeH 
anoMHKCHC Kan cjieACTBHe rH6pHAH3auHH, hto noATBepx<AaeT h B h h r e, cnHTaii 
anoMHKCHC pe3y^bTaTOM TeipanjioHAHOCTH. Mex<Ay TeM 6no;iorHqecKHe Ha6Aio L 


1 E. KoKneBa „Mctophh pa3BHTMfl My>KCKoro raMeT(5(j)HTa y Parthenium argentatum G. 
(„Guayule a ) n Parthenium hvsterophorus L". H3b. Accou. H.-Hccji. Hhct. npw (j)H3.-MaT. 

1 Mry, t. II, 2, 1929. 

2 riOBHAHMOMy HHKO)iaeB ynoTpe6AaeT stot TepMHH b HepeAKO npHAaBaeMOM eMy Tenepb 
cyMMapHOM 3HaqenHH aah o6o3HaqeHHH pa3BHTHH 3apOAbima Boo6me 6ecnojibiM nyjeM, He33BHCHMO 
ot npoHcxo>KAeHHH o6pa3yiomHx ero kactok h xapaKTepH3yiomero hx KOAnqecTBa xp0M030M. 
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AeHHH nocJie^HHx ;ieT noKo;ie6aAH paHee c;io>KHBiiieecH npeACTaBJieHHe o Par - 
thenium, KaK o pacreHHH HCKJnoqHTeflbHO caMOonbuiaiomeMCH, h b KanecTBe 
ocHOBHoro noJio>KeHHH BbiABHHy^H npeoSjiaAaHHe y rBaftio^bi nepeKpecTHoro 
onbuieHHH. OTMeMeHHoe y TypKMeHCKHx cJ)opM noHHxceHne npoueHTa 3aBH3bi- 
BaeMocTH ceMHH npn ycJiOBHH onbuieHHH nbiJibuoft Toro me KycTa, HajiHqne 
npoTeporHHHH, BCTpeqaeMocTb iihjihhok qyxcoro KycTa Ha pbuibijax xceHCKHx 
UBeTOB KaCTpHpOBaHHbIX KOp3HHOK, HaKOHeiJ, Ije./IbIH PHA MOpc})OAOrHHeCKHX 
,npH 3 HaKOB, xapaKTepHbix jxjm 3HTOMO(j)HJibHbix, nepei<pecTHOonbiJiHiomHXCH pac¬ 
TeHHH, KaK Hanp. rpynnnpoBaHHe HeB3paqHbix kop3hhok b 6o;iee 3aMeTHbie 
BTOpHHHbie COUBeTHH, apOMaTHHHOCTb HX, Moiimoe pa3BHTHe HeKTapHHKa, o6HJIb 
Han ceKpeuHH, CHa6)KeHHaH uinnaMH 3K3HHa nbL/ibuu, AOBOJibHO apKaa oxpacKa 
BeHHHKa — Bee 3T0 ABJIO AOCTaTOHHO OCHOB3HHH, He HCKJHOHaH KOHeHHO B03- 
moxchocth caMoonbui€HHH y rBaniojibi, CHHTaTb ee pacTeHneM nepeKpecTHoonw- 
jiaiomHMca h, cjieAOBaTe^bHo, ./ierKO AOCTynHbiM rH6pHAH3aijHH. 

ECJIH TH6pHAH3aUHH OTKpbIBaeT Hpe3BbIHaHH0 IHHpOKHe nepeneKTHBbI 
cejieKUHH, npeAOCTaBJiHH non™ HeorpaHHneHHbie bo3mo>khocth co3abhhh hobux 
copTOB nyTeM coneTaHHH h nepepacnpeAeJieHHH npH3HaKOB, to Hajinqne ano- 
MHKTH^eCKOrO pa3MHOACeHHH, ObyCJIOBJJHBaiOmerO, KaK H3BeCTHO, CTOHKOCTb 
(})opMbi, BeAeT k HaH6oJiee npocTOMy pa3peineHHio 3aAaq cejieKUHH h ceMeHO- 
BOACTBa. TaKHM o6pa30M, CBMOH npaKTHKOH pa3BeAGHHH TBaHIOJIbl HaCTOHHHBO 
AHKTOBajiacb Heo6xoAHMocTb CKOpenmero pa3pemeHHH Bonpoca o bo3mo>khocth 
y Hee anoraMHH Kai< 3KcnepHMeHTa;ibHbiM mctoaom, TaK h nyTeM UHTOJiornqe^ 
CKoro HCCjieAOBaHHH. SKcnepHMeHTajibHbie AaHHbie KajianiHHKOBa (1930, 
CTp. 94) HaA TypKMeHCKHMH (|)0pMaMH rBaftiojibi o6HapyxcHJiH no^iHoe o'rcyTCTBHe 
y Hee anoraMHH, t. k. npopaiUHBaHne ceMeHHbix KOMnjieKcoB KacTpnpoBaHHbix 
KOp3HHOK, saKjnoneHHbix ao OKOHqaTejibHoro C03peBaHHH hx b nepraMeHTHbiH 
H30JIHT0p; nOKa3a^O, HTO 3aBH3bIBaHHH CeMHH npH 3THX yCJIOBHHX He npOHC- 

xoahjio. OAnaKo, UHTOJiornqecKoe noATBepxcAeHHe no^yqeHHbix pe3yjibTaTOB 
npoAOJi>KaeT OTCTaBaTbca HanSo^ee aKTyajibiion 3aAaqen Ha abhhom 3Tane 
Harnen pa6oTbi c 3 thm KayqyKOHOcoM. 

HacTOHiuaa pa6oTa, HBJiaiomaqcfl Henoc.peACTBeHHbiM npoAO/DKeHHeM paHee 
ony6jiHKOBaHHoro HccjieAOBaHHs no H3yqeHHio pa3BHTHH nbuibubi y Parthenium 
argentatam G., cTaBHT cBoen ochobhoh 3aAaqen nonojmeHHe 3M6pHOJiornqecKOH 
KapTHHbi AaHHbiMH no hctophh pa3 Bhthh >KeHCKoro raMeTocj)HTa h b to me 
BpeMH npeACTaB.meT co6oio nepByio nonbiTKy noAOHTH k BbiacHeHHio BonpocoB 
0 BO3M0XCH0CTH anOMHKTHHeCKOrO pa3MHO>KeHHH TBaftfO^bl MeTOAOM 3M6pHOJIO- 

rnqecKoro HccjieAOBaHHH. B BHAy toto, hto HCC.ieAOBaHHio nOABeprajica 
MaTepnaji, npH c6ope KOToporo no ueJiOMy pnAy npnqHH He 6bijia Hcnojib30'- 
BaHa MeTOAHKa HCKyc-CTBeHHoro onbi^eHHH h (J)HKcauHH qepe3 onpeAe^eHHbie 
npoMencyTKH BpeMeHH, npHMeHeHHe KOTopon TOJibKO h MO)KeT rapaHTHpOBaTb 
uojiyqeHHe 6ojibinoro Ko^nnecTBa KapTHH onjioAOTBopeHHH,— HacTonman pa- 
6oTa He Morner npeTeHAOBaTb Ha OKOHTaTeJibHoe pa3pemeHHe nocTaBJieHHoro 
Bonpoca h orpaHHqnBaeT cboh 3aAaqn xoth 6bi HeKOTopbLM npn6,/iH}KeHHeM 
k ero pa3pemeHHK) h BbiHcneHHeM nepcneKTHB AaJibHeHuinx ncc^ieAOBaHHH. 

MaTepnaji, BbipameHHbiH b Thc})^hcckom 6oTaHHqecKOM caAy H3 ceMHH, 
no^yqeHHbix H3 6oTaHHqecKoro caAa b MeccHHe, (J^HKcnpoBa^CH CMecbio HaBa- 
ih h h a h Carnoy h nocjie 3ajiHBKH b napa(})HH pe 3 a.iCH Ha MHKpoTOMe 
B 3aBHCHMOCTH OT B03paCTa HCCJieAy^MblX CTBAHH Ha 8—15 [A. OxpacKa npOH3BO- 
AHJiacb xce;ie3HbiM reMaTOKCH^HHOM no TeHAeHraHHy c npHMeHeHHeM A^a 
60 Jiee n03AHHX CTaAHH pa3BHTHH HOAKpaillHBaHHH OpaH>KeM HJIII KOHTO-KOpHH- 
tom ? rBOBAHHHOM Macjie. PncyHKH Bbinojmenbi c noMOiAbio pHCOBajibHoro 
aimapaTa Abbe. 

CqHTaK) AOJiroM,Bbipa3HTb rjiyboKyio 6^aroAapHOCTb npo(}). M. H. To^eH- 
k h h y h npo(}). K. H. Mefiepy 3a pyKOBOAamne yK33aHHH npn BbinojiHeHH h 
3TOH pabOTbl. 

B BHAy nojiHoro otcvtctbhh b Hauien .iHTepaType cboaok no BonpocaM 
anoMHKTHqecKoro pa3MHOAceHH5i cpeAH noKpbrroceMHHiibix Boobiue h, b qacT- 
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HOCTH, epe^H CeMCHCTBa CAO>KHOUBeTHbIX, MHOrOHHC^eHHbie npe^CTSBHTeJIH 
KOToporo Bee 6o;ibme h SoAbme bboahtch b KyjibTypy KaK TexHHqecKHe, 
ce^bCK0X03HflCTBeHHbie hah JieKapCTBeHHbie pacTeHHH, a TaKxce BCAeACTBne 
6oAbinoro pa3Hoo6pa3HH b hohhthh TepMHHa „anoraMHH w , b HacTonmee BpeMH 
Hepe^KO ynoTpebAHeMoro cahlhkom o6iue, aah o6o3HaqeHHH pa3BHTHH 3apoAbima 
6e3 npouecca onAOAOTBopeHHH He3aBHCHMO ot ranAOHAHOCTH hah ahhaoha- 

HOCTH XP0M030M B npOH3BOAHIUHX erO KJieTKaX H npOHCXO>KAeHHH nOCJieAHHX,— 

H3Jio>KeHHK) (|)aKTHqecKoro MaTepnaAa hcooxoahmo npeunocAaTb hcckoabko 
CTpaHHU, nOCBHIUeHHbIX VTO^HeHHIO TepMHHOJIOrMH H KpaTKOMy o630py HBACHHH, 
CBH3aHHbix c npoueccoM anoMHKTH^ecKoro pa3MnoxceHHH b ceM. Composiiae . 

TepMHH „anoraMHH u BnepBbie 6 bia BBeueH jje-BapH (De-Bary 1878, CTp. 479) 
Aah o6o3HaqeHHH 3aMenbi noAOBoro BOcnpoH3BeACHHH ApyrnM npoueccoM 
pa3MHO}KeHHH. IlepBOHaqaAbHoe ero 3HaqeHne, KaK bhah®, BnoAHe coBiiaAajio 
c no3AHee npeAAOxceHHbiM BHHKjiepOM (Winkler U06, CTp. 253) TepMHHOM 
„anOMHKCHC“, nOA KOTOpbIM 3T0T BBTOp TOMHO TaK )Ke nOHHMaeT „3aMeHy 
noAOBoro BOcnpoH3BeAeHHH OecnoAbiM, He CBH3aHHbiM c cahhhhcm siAep h KJie- 
tok npoueccoM pa3MHOxceHHH“ (BHHKJiep, Winkler 1908, CTp. 300). Heo6xo- 
AHMOCTb BBeAGHHH 3T0T0 HOBOrO TepMHHa 6bIJia BbI3BaHa TeM, HTO nepBOHa- 
najibHoe uiHpoKoe noHHMaHne anoraMHH c TeqeHneM BpeMeHH 6biJio 3HaqnTeAbHO 
orpaHHqeHO, h yxce b 1900-x rouax BbipanceHHe „anoraMHH“ cAejiajiocb o6iue- 
ynoTpeOnTeAbHbiM b ero hobom, 6o;iee y3KOM 3HaqeHHH. Pha aBTopoB, Kai< 
Hanp. KyjibTep h MeM6ep^eH (1904, CTp. 210), fOsjib (Juel 1900, 
CTp. 40) — noHHMaiOT anoraMHio yace He b CMbicjie Ae-BapH, KaK Boobiue 
3aMeny yrpaqeHHoro noAOBoro BOcnpon3BeAeHHH hhum npoueccoM pa3MHO- 
^ceHHH, a jiHHib KaK npoHcxoxcAeHHe cnopo^HTa H3 raMeTO(j)HTa 6e3 npouecca 
On^OAOTBOpeHHH. 

B TpaKTOBKe Apyrnx aBTopoB noHHTHe anoraMHH npeiepneBaeT eme 6oab- 
mee orpaHHqeHHe. Tan, rep e h (Guerin 1904, CTp.80) noHHMaeT anoraMHio, KaK 
w B03HHKHOBeHne 3apOAWineH b 3apoAt>iuieBOM MeuiKe 3a cneT Bcex ka eTOK, 
KpoMe HHueKJieTKH". Toro xre B3rAHAa acp>khtch h T p e h 6 (Treub 1905, 
CTp. 149). Eme 6o;iee pe3Kyio AncJ)epeHUHpoBKy noHHTHH npHBOAHT <£>ap- 
Mep h /XhtOh (Farmer ang Digby 1907, CTp. 192), onpeAeAHH Secnoice bo3- 
HHKHOBeHHe CnopO(J)HTa H3 Heon^OAOTBOpeHHOli Ann^OHAHOH HHUeKAeTKH KaK 
napTeHoraMHio, a B03HHKHOBeHHe cnopo(J)HTa H3 npounx kactok raMeTO(})HTa— 
KaK 3BanoraMHio. 

Ha oco6oh TOHKe 3peHHH ctoht C t p a c 6 y pr e p, KOTopbiH npoHCxo)K- 
ACHHe 3apoAt>iuia H3 HeonAOAOTBopeHHoft nnueKAeTKH c peAyunpoBaHHbiM hhc- 
aom xp0M030M paccMBTpHBaeT KaK HBAeHHe napTeHoreHe3Hca, a HHueKAeTKy 
c AHnAOHAHbIM HHCAOM Xp0M030M B 006 lUe He CHHTaeT KJieTKOfi, OTHOCHIUeHCH 
k raMeTo4)HTy h pacueHHBaeT ee KaK „BereTaTHBHyio, Anuib b BHAe nnua c(})op- 
MHpOBaBHiyiocH KAeTKy cnopoc})HTa a (Strasburger 1905, CTp. 58), MencAy TeM 
pa3BHTne H3 Hee 3apoAbima Ha3biBaeT OBoanoraMHen. TeM caMbiM C t p a c 6 y p- 
rep yKAOHnercH ot oSmenpnHHToro noHHMaHHH anoraMHH KaK 6ecnoAoro 
B03HHKHOBeHHH cnopocJ)HTa H3 raMeTO(J)HTa h B03Bpaiu^eTC5i k ee nepBOHanaAb- 
HOMy 3HaneHHio kbk npouecca BereTaTHBHoro pa3MHOxceHHH. „Ecah AnnAOHAHyio 
HHueKAeTKy cnHTaTb kactkoh cnopo4)HTa,— roBopHT B h ii k a e p (Winkler 1908, 
CTp. 302),— TO B03HHKHOBeHHe H3 Hee CnOpO(})HTa H3AO paCCMaTpHBaTb He KaK 
anoraMHio, a KaK hhcto BereTaTHBHbiii npouecc pa 3 MHO)KeHHH, paBHOueHHbiH 
o6pa30BaHHio npHAaTOHHbix 3apoAbimeH H3 kactok HyueAAioca hah nee pa3- 
MHOAceHHio no6eraMH w . TaKHM o6pa30M, no cyiuecTBy, pa3HorAacne MexrAy 
CTpacbyprepoM h BnHKJiepoM 3aKAioqaeTca b Bonpoce o npH3HaHHH 
AnnAOHAHOH HHueKAeTKH 3 a HacTOHiuvio HHueKAeTKy. CTpacbyprep (1904, 
CTp.58,1907, CTp. 164), a TaKxce Bjiskmbhh (Blackman, 1904), K) 3 a b (Juel 1904, 
CTp. 40, 45; 1904, CTp. 2), M v p 6 e k (Murbeck 1901, CTp. 36) h V e p e h (Guerin 
1904, CTp. 81) paccMaTpnBaiOT HHueKAeTKy c ah nA oh ahum Ha6opoM xpoM030M 
He KaK HacTOHLuyio HHueKAeTKy, a AHuib eft noAobHyio KAeTKy cnopoc})HTa h 
COOTBeTCTBeHHO 3T0MV nOAp23ACAHIOT anOMHKCHC no ranAOHAHOMy H AnnAOHA- 
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HOMy nncjiy xpoM030M b ncxoAHbix xjieTxax Ha napTeHoreHe3Hc h anoraMHio. 
BHHKJiep, B npOTHBOHOJIO}KHOCTb 3TOH TOHKe 3 peHHH, CHHTaeT, HTO AHnjlO- 
HAHan HHixeKjieTKa He paBHOueHHa coMaTHnecxon, b noATBep)KAeHHe qer0 n pH- 
boaht pha AOCTaTOHHO BecKHX A0xa3aTejibCTB (1908, CTp. 398 — 403). 

Kax bhaho, CTpacSyprep, noApa3yMeBan noA anoraMHen nponcxoxcAe- 
HHe 3apoAHina H3 jiio6oh AnnjioH^HOH xjieTxn 3apoAbimeBoro MeuiKa, kjibagt 
b ocHOBy noApa3AeJieHHH noHHTHH anoraMHH h napTeHoreHe3nca hhcjio xpoMO- 
30M B HCXOAHbIX KJieTKaX. B npOTHBOnOAOKHOCTb eMy, B HOMeHKJiaType Bhh- 
k ji e p a pemaioiUHM momchtom H3jiHeTCH npoHCxoxtAeHHe KJieTOK, Aaiouinx cno- 
pO(j)HT, HHCJIO xce XP0M030M B HHX HMeeT BTOpOCTeneHHOe 3HaneHHe. 

06a B3n/i5!Aa HMeiOT b HacTonmee BpeMH no>xajiyH, OAHHaKOBo niHpoxoe pac- 
npocTpaHeHHe, OAHaKo 6 oJibineH neTxocTbio OTJinnaeTCH HOMeHKJiaTypa Bhh- 
'K^epa. 

Tonxa 3 peHHH Bhhk Jiepa 3 aoiyxcHBaeT TeM 6 ojibinero bhhmbhhh, hto OHa 
OKa3biBaeTCH OAHHaKOBo cnpaBeA^iHBOH KaK b OTHomeHHH pacTHTe^bHoro, Tax 
h >KHBOTHoro MHpa, h onpeAejieHne, AaHHoe BHHKJiepoM napTeHoreHe3Hcy, 
BnoAHe coBnaAaeT c onpeAe/ieHHeM 300JiorOB. FIpHimHnbi BHHKJiepa pa3- 
Ae-ziHiOTCfl 3HanHTejibHOH qacTbio coBpeMeHHbix HCCJieAOBaTe^eH, h HHHcenpn- 
BeA^HHaH^TepMHHOJiorHH ero nojmocTbio npHHHTa b nocjieAHHx 3 M 6 pnojiorHne- 
ckhx h UHTOJiorHHecKHx CBOAKax (III h a p cj)—Schnarf, 1929 *, Po 3 eH 6 epr— 
Rosenberg 1930, BpecjiaBeu— 1930). B CMbicjie BHHKJiepa anoraMHH 
h napTeHoreHe3HC nOHHMaiOTCH h aBTOpOM Aai-moH CTaTbH. 

AnoraMHH, no onpeAejiennio BHHKJiepa (1908, CTp. 303 h 350), npeA' 
CTaBJineT co6oh anoMHXTHnecxoe bo3hhKHOB eHHe cnopo^HTa H3 oahoh hjih 
H ecKOJibKHX BereTaTHBHbix KJieTOK raMeTOc})HTa. XapaKTepHbiM A-flfl anoraMHH 
HBjineTCH OAHHaKOBoe ajih o 6 enx reHepauHH hhcjio xpoM030M, npnneM oho 
MOH< eT 6 biTb Kan ran^oHAHbiM, TaK h ahiuiohahhim a . IlocjieAHee o 6 cTOHTejibCTBO 
AaeT ocHOBaHne BbiAejiHTb coMaTtnecKyio anoraMHio, xax cjiynan, 
KorAa KJieTKa hjih KOMnjieKC xjiei’ox, Aaiomnx cnopo(J)HT, b cbohx HApax HMeeT 
AHnjioHAHoe hhcjio xpoM030M (3BanoraMHK) noct>apMepyHZ(Hr 6 H)HreHe- 
paTHBHyio anoraMHio, xorAa HApa MaTepHHCKnx KJieTOK cnopocj)HTa HMeiOT 
ranjioiiAHoe hhcjio xpoM030M (MenoTHnecxan aBanoraMHH ■ no OapMepy 
h h r 6 h). 

napTenoreHe3Hc BHHKJiep paccMaTpHBaeT xax anoMHKTHnecKoe 
B03HHKHOBeHHe cnopoc})HTa H3 nnua, noApa3Ae;iHH 3 to HB.neHHe Ha coMa- 
THnecKHH napTeH0reHe3HC, kotas hhuo HMeeT HApa c AunjiOHAHbiM, Hepe- 
AyUHpOBaHHbiM hhcjiom xpoM030M (napTeHoraMHH no OapMepy h J\k t6h) 
h Ha reHepaTHBHbiH napTeHoreHe3HC, KorAa hhijo CHa6)xeHO ranjioHAHbiM 

HHCJIOM xp0M030M 1 * 3 . 

P e h h e p (Renner 1916) B 33 MeH anoraMHH b CMbicjie. B hhkji e p a npeAJicoxHJi 
TepMHH anoraMeTHH, HBJiniomeHCH, no MHeHHio Po 3 eH 6 epra (1930, CTp. 3), 
BecbMa yAanHbiM, xax noAnepxHBaiomHH pa3BHTHe 3apoABima He H 3 HftuexjieTKH, 
a H3 xaxoH-jiHOo Apyroft KJieTKH raMeTOcj)HTa. AnoraMHH ace ynoTpe 6 jineTCH 
hm b CMbicjie anoMHXCHca. 


1 CaeayeT oTMeTHTb, qTo LLI h a p (j) (dp. 457) BHyTpH pa3JinqHbix bhaob anoMHKcnca bboaht 
nonpa3AeaeHHe ta cjieflyiomne KaieropHn: anoMHKcnc MO>KeT 6biTb o6 jiHraTHbiM h cj) a Ky ji b- 
T a T H B H bl M, ASJiee OH MOHCeT 6bITb HHflyUHpOBaHHbIM, T. e. BbI3BaHHbIM BHeiHHHMH 
B03JieHCTBHHMH t H a B T O H O M H bl M, T. e. 06yCJI0BJieHHblM BHyTpeHHHMH ^SKTOpaMH. M a C T H q H bl M 
anoMHKCHCOM LLI h a p (j) Ha3biBaeT naJiHqne y onuoro h to ro >Ke HH^HBPijiyyMa anoMHKTHqecKoro 
cnoco6a pa3MHo>KeHHH, Hapqjiy c HOpMaabHbiM noaoBbiM. 

a TeopeTHqecKH B hhkji ep (cip. 352) aonycKaeT, hto qncjio xp0M030M b o6meM unoe pa3- 
bhthh MO)KeT H3MeHHTbCH. TaK b cjiyqae reHepaTHBHOH anoraMHH ranjioH^Hoe qncjio xp0M030M 
MO)KeT 6hiTb y^BoeHO, ecjin npn nepBOM ^eaeunn MaTepHHCKOH kjictkh cnopo(j)HTa npH ot- 
cyTCTBHH UHTOKHHe3a np0H30HaeT ^ejieHHe n^ep h nocJieayiomee cjihahhc hx. Hao6opoT, npn 
coMainqeCKOH anoraMHH b npouecce cnopoo6pa30BaHHn momcct npoii30HTH peayKUHOHHoe ^ejieHHe. 
BnpoqeM sto TeopeTHqecKH BnoJiHe B03MO)KHoe npe,anojio>KeHHe eme He no^TBep^HJiocb npaK- 
rnqecKHMH jiaHHbiMH. 

3 B3aMeH TepMHHOB coMai h q ec k hh nreHepaTHBHbiH Ta pTMaHH (Hartmann 1909) 
b OTHomeiiHH napieHoreHe3HCa ynoTpe6jiHei H33B3HHH flnnjiOHUHbiH h r a n ji o h a h m h. 
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HaKOHeu oco6oro BHHMaHHH 3ac;iy>KHBaeT CBoeo6pa3Hoe cojxepxcaHHe, bkjis- 
AWBaeMoe 9 phctom (Ernst 1918) b noHHTHn anoraMHH h napTeHoreHe3nca. 
KpHTepneM b ero onpeAejieHHH cjiyxcHT nocTOHHCTBO anOMHKTHnecKoro pa3- 
bhthh opraHH3Ma hjih jinnib cjiynaiiHocTb aToro HBJieHHH. llapTeHoreHe3HC, no 
MHeHHK) 9pHCTa, He CBH3aH c noTepew no;ia h npe/rcTaBJineT co6oio Jinnib 
CJiynaHHOe, BbI3BaHHOe BHyTpeHHHMH HJIH BHeillHHMH npHHHHaMH HBJieHHe 
anOMHKTHHeCKOrO pa3BHTHH .HH^epeHUHpOBaHHOrO B nOJIOBOM OTHOineHHH 
h cnocoSHoro k nojioBOMy npoqeccy opraHH3Ma, npnneM napTeHoreHe3HC aBTop 
CBH3bIBaeT C p33BHTHeM 3apO&bIIIia, r/iaBHbIM < o6pa30M, H3 HHqeKJieTKH. 

AnoraMHH >Ke npeACraBJineT co 6 oh „nocTOHHHoe anoMHKTHnecKoe pa3BHTHe 
3apoABiina H3 KJieTOK ranJiOHAHoro hjih AHnJiOHAHoro raMeTO^HT^ 1 . B ApyroM 
MecTe (1918, CTp. 154 h 157), onpeAeJina anoraMHio KaK „anoMHKTHnecKoe 
pa3MHO)KeHHe noxoMCTBa SacTapnoB H3 HHqeKjieTKH hjih ^pyrnx KJieTOK raMe- 
TO(j)HTa C AHUJIOHUHblM, OT 06OHX pOUHTeJieft npOHCXOj^HLqHM Ha6opOM XpOMO- 
30 M,“—3 p h c t BMecTe c TeM AaeT h od'bHcneHHe anoMHKcnca KaK c/ieACTBHH 
rH6pHJTH3aUHH, KaK „npOHBJieHHH BbI3BaHHbIX nyTeM BH^OBblX CKpeiIi,HBaHHH 
pa3JiHHHbix HapymeHHH b nojiOBOM Ha^ope SacrapAOB” 2 . 

B cbok) onepeAi> h BHHre, noAHepKHBan H3BecTHyio 3aBHCHM0CTb Me^y 

HHCJIOM Xp0M030M H napTeHOreHe3HCOM, CHHTaeT npHHHHOH anOMHKCHCa TeTpa- 
njioHAHOCTb. THnoTe3a npoHcxoxcuenHH anoMHKcnca b pe3yjibTaie rH6pHUH3a- 
U.HH, AOCTaTOHHO 060CH0BaHHaH (J)aKTH4eCKHMH ABHHblMH HCCJieAOBaHHH O C T e H : 

4)ejibAa (Ostenfeld 1912) Ha,a Hieracium, Te k ro ji bm a (Tackholm 1920, 1922) 
Ha# Rosa 3 , KapaHO (Carano 1919) Ha j\ Erigeron Karwinskianusv. mucronatus 
h a p.], pa3^,eji5ieTCH h Han6ojiee aBTopHTeTHbiMH coBpeMeHHbiMH aMSpnojioraMH. 
„npHHHHOH anoraMHH,— nnmeT LUiopro^) (Schurhoff 1926, cip. 330), — hbjih- 
eTcn yTpaTa cpoACTBa Mexmy roMOJiornqHbiMH xpoM030MaMH... Cpoactbo tomo- 
jiornqHbix xpoM030M, kohomho, TeM HHHTo^KHee, neM b 6ojiee uajibHeM po^CTBe 
Haxo^HTCH po^HTejiH, noaTOMy bo MHornx cjiynanx anoraMHH HBJineTCH cjiejx- 
CTBneM rn6pHAH3aqHH”. 

Mhcjio noKpbiTOceMHHHbix, oSHapyxcHBaioiii.Hx reHepaTHBHbiH napieHoreHe- 
3hc h anoraMHio, BecbMa He3HanHTejibHO, k TOMy xce HeoSxoAHMO npHHHTb bo 
BHHMaHne, hto Sojibiuan nacTb 3aperHCTpnpoBaHHbix cjiynaeB eme Hyxc/iaeTCH 
b yTonneHHH h npoBepne co CTopoHbi qHTOJiornH, b pe3yjibTaTe nero npeu 
ctbb JieHHe o ranjiOH^HOCTH KJieTOK, jraioiuHX 3apo/i.biiii, no KpaHHen Mepe b ot- 
HomeHHH HeKOTOpbix bhji,ob, MO}Kex 6biTb onpoBeprHyTo 4 . 


1 O b o r e h k o ii SpHCT na3biBaeT anoraMHio b tom cayqae, Kor^a 3apoAbim B03HHKaeT 

H3'flHueKJieTKH, h c o m a t h q e c k o h— KorAa 3apoAbiui pa3BHBaeTCH H3 oahoh nan HecKoabKHX 
coMaTnnecKHX kactok raMeiotfiHTa. 

3 9pBCT C^HTaeT, HTO CAeACTBHCM CKpemHBaHHH BHAOB C OAHHaKOBbIM qHCAOM XP0M030M 
HBaneTCH anoraMHH, Tor^a KaK rH6pHAH3auHH Me>KAy bhasmh c pa3AHqHbiM KOAHqecTBOM xpoMO- 
30M npHBOAHT JIHUIb K 06pa30BaHHK) CTepHJIbHbIX Saciap^oB. 

3 Meacny nponnM HHTepecHO 33 MeTHTb, mo T e k r o ji b m, paccMaTpHBan napTeHoreHe3HC, anoc- 
nopnio h nyuejuiapuyio sm6phohhio, kzk Tpn pa 3 JiHHHbix cjiynaa anoMHKTHqecKoro ceMeo 6 pa 30 - 
B 3 HHH, HaxOAHT B 03 M 0 )KHbIM nOABeCTH HX nOA 06mee H 33 BaHHe araMOCnepMHH. 

4 BnpoqeM, 3a nocJieaHHe toam KOJiHqecTBo cJiynaeB ranjiOHAHoro napTeHoreH03Hca cpe^H 
iiOKpbuoceMHHHbix 3iiaqHTejibiio B03pocjio 3a cqeT noJiyqeiiHbix npw nociaHOBKe reHeTHnecKHX 
onbiTOB raruioHAHbix MyiaHTOB. flpaBAa, 6ojibiiiHHCTBo H3 hhx bo3hhkjio Heo)KHAaHHO npn axcne- 
pHMeHTa^bHOM CKpeiUHBaHHH, 0AH3K0 B HeKOTOpbIX CJiyqaHX He TOJIbKO yAaJIOCb HHTOaOrHHeCKH 
060 CH 0 BaTb npOHCXO)KAeHHe HX H3 HeonJIOAOTBOpeHHOH HHLieKJieTKH, HO H AOK83aTb HHAyUHpOBaH- 
Hyio npnpoAy 9Toro HBJieHHH, BbiHBHB SKcnepHMeHTajibHbie yc.TOBHH noJiyqeHHH ranjiOHAHbix My- 
TaHTOB. itOBOJIbHO nOApo6HbIH 0630p AOCTHJKeHHH nOCJieAHerO BpeMeHH B 3TOH o6jiaCTH AaeT 
b CBoeft pa6oie Po3eH6epr (1930), OT^yAa h 3aHMCTB0BaHbi HH)KeiipHBeAeHHbie npHMepbi. 
MHorAa ranAOHAHbin napieHoreHe3HC Bbi3biBaeTCH pe3KHM noHH)KeHHeM TeMnepaiypbi, KaK nanp. 
y rannouwbixMyT<mTOB Datura stramonium [BeAAHHr h Bjiskcah (Belling and Blakeslee, 1923)]. 
B ApyrHx, 6ojiee nacTbix CAyqanx ranaoHAHbie hhahehah B03HitKai0T KaK cjieACTBHe nonbiTOK 
Me)KBHAOBOro CKpeiUHBaHHH, h TorAa CTHMyaoM napTeHoreneTHqecKOro pa3BHTHH HiiueKJieTKH 
noBHAHMOMy HBJiaeTCsi AekcTBHe nbiabubi qy^Koro BHAa. HaHdoAee HpKHM Bbipa)KeHHeM sioro 
HBaeHHH cjiy>KaT ran.ioHAHbie MyiaHTbi, noayqeHHbie b pe3yAbTaie onbiAeHHH Solanum sisymbrifolium 
nbiAbuoio S. nigrum [H o p r e h c e h (Jorgensen 1928)] hah MyiaHTbi, B03HHKiiiHe npn bhaobom 
CKpeiUHEaHHH Nicotiana [K a a y 3 e h h MaHH (Clausen h Mann, 3924)]. CioAa >Ke HaAO othccth 
ranAOHAHbie MyiaHTbi ot CKpeiUHBaHHH Triticum compactum c Aegilops cylindrica (Gaines a. Aase, 
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Hto me KacaeTCH coMaTHnecKoro napTeHoreHe3Hca h anoraMHH, to Hajinqne 
hx KOHCTaTHpOBaHO y MHonix npeACTaBHTejiefi noKpbiTOceMHHHbix, Taic III 10 p- 
r o (Jd (1926, CTp. 333) HacnnibiBaeT 23 HCCJieAOBaHHbix co ctopohh coMaraMe- 
cKoro napieHoreHe3Hca poAa, a HI h a p (Jd (1929, CTp. 477 — 526) npHBOAHT eiue 
6oj\ee oCiimpHbiH cnncoK (okojio 140 poaob) anoMHKTHnecKH pa3MHO)KaioiUHXcH 
noKpbiTOceMHHHbix, npaBAa, BKJiKmaH b Hero h Te pacieHHH, y KOTopbix OTMe- 
neHO HB^enne hojih3m6phohhh. 

Ha aojihd ceMencTBa Compositae na^aeT e^ea jih He dojibmaH qacTb H 3 - 
BecTHbix c^ynaeB pa3MH0)KeHHH nyTeM coMaTHnecKoro napTeHoreHe3Hca, He- 
pe^KO conpoBO>KAaeMoro nojiHSMSpHOHnen h anocnopnen, t. e. pasBHTneM 
3apoAbimeBoro Mernna He H3 MaKpocnopbi, a H3 snHAepMajibHOH KJieTKH Hy- 
uejunoca; y HeKOTOpux npeACTaBHTe;ieH ceMencTBa Had./noAaeTCH h anoraMHH, 
Bbipa>KaK)iuaHCH b pa3BHTHH 3apoAbima H3 CHHeprHA hjih aHTHnoA. B HacTOH- 
mee BpeMH c tohkh 3peHHH anoMHKCHca nccjieAOBaHo okojio CTa bhaob ce- 
MencTBa Compositae . % 

CoMaTHnecKHH napTeHoreHe3Hc HanAeH y cjieAyiomHx bhaob: 
Eupatorium glandulosum (XojibMrpeH, Holmgren 1916, 1919), Antennariaal- 
pina (KepHep, Kerner 1876, K)3Jib, Juel 1898, 1900, ra6epjiaHAT, Ha- 
berlandt 1923), A. plantaginifolia (r pee He, Greene 1898), A. fallax, A. neo- 
dioica , A. canadensis, A. parlinii (J1 e b h t t h UlnaJibAHHr, Leavitt and 
Spalding 1905), Artemisia nitida (K h a p y £ je h, Chiarugi 1926), Ta7'axacum 
vulgare (Lam.) R., T. Gelertii R., T. intermedium R., T. Ostenfeldii R., T. 
paludosum Scop., T. speciosum R., T. decipiens R., T. erythrospermum Andzr. 
T. obovatum (Willd) D. C., T. glaucanthum (Lever) D. C., T. croceum 
Dahlst., T. laevigatum (Willd) D. C. (PayHKHep, Raunkiaer 1903, Myp- 
6eK, 1904, C h p c, Sears 1917, 1922, UlTopK, Stork 1930), T. officinale 
(IilBepe, Schwere 1896, KnpxHep, Kirchner 1904, lOsJib, 1904, 1906, 
IllKopdaTOB, 1912), T. albidum (OcaBa, Osawa 1913). BnponeM Taraxa¬ 
cum laevigatum, no AaHHbiM Cnpca, CBOHCTBeHeH h qacTHHHbiH napTeHore- 
He3HC, t. k. HapHAy c THnnnHbiM a^h 3Toro BHAa npoueccoM nojiyreTepora- 
nnqecKoro AejieHHH, Ha3BaHHbiM aBTopoM „aMeno3HCOM a , HHor^a nponcxoAHT 
noHTH HopMajibHO npoTenaioiuee peAyKUHOHHoe Ae^emie. MacTHHHbiH napie- 
HoreHe3HC o6Hapy>KeH TaK>Ke y Erigeron Karwinsuianus var. mucronatus (K a- 
paHo, 1919, 1920, 1921, 1924). H3 Apyrnx bhaob Toro me poAa napTenore- 
HeTHnecKHMH hbjihiotch E. annuus h E. strigo§us (XojibMrpeH, 1919, 
Tara pa, Tahara 1921, MaKAOHajibA, Mackdonald, 1927). JXanee cjieAyiOT: 
Chondrilla juncea (P o 3 e h 6 e p r, 1912), Hieracium\ 1) cckuhh Pilosella: H . pilo- 
sella, H. jlagellare, H. substolonifloium, H. aurantiacum, H. excellens . 2-h ceK¬ 
UHH Archieracium'. H. glaucum, H. Bornmulleri , H. neocerinthe, sp. cerinthoi- 
dea, H. silvaticum marginellum, H. caesium forma hyparcticum , H. danicum t 
H. dovrense graenlandicum , sp. aff. strictum, H. rigidum f., H. boreale , 
H. laevigatum , H .lacerum, H. umbellatum, var. linearifolium. (OcTeHcJ)ejibA 
h PayHKHep, 1903, OcTeHc})ejibA, 1904, 1906, Po3eH6epr, 1917, Knpx- 
Hep, 1904). B pe3y;ibTaTe nocjieAHHx onbiTOB KacTpauHH (OcTeHc})ejibA, 
1910) hhcjio anoMHKTHnecKHx bhaob ceKUHH Archieracium B03poc;io ao 60, 
a b ceKUHH Pilosella — ao 14. 

AnoraMHH OTMeneHa rjiaBHbiM o6pa30M cpeAH Hieracium . TaK y H . auran¬ 
tiacum Myp6eK (1904) h IllHapcJ) (1919) HadjnoAajiH o6pa30BaHHe 3apoAbi- 
men H3 CHHeprnA. Zt-an H. excellens xapaKTepHO npoHCxojKACHHe 3apoAbimen H3 
KJieTOK 3HAOcnepMa (Po3eH6epr, 1908, dp. 160), aHajiornqHbie cjiynan Ha- 
6;iioAaJi h III h ape}) (1919) y H. aurantiacum. y H\ Jlagellare, no ashhum 
Po3eH6epra (1908, CTp. 109), HMeeT MecTo pa3BHTHe 3apoAbima H3 kjictok 


1926), a Tax )Ke Bbi3BaHHoe ^eHCTBHeM qy)KOH nbwbubi pa3BHTHe 3apoAbima y Humulus [T y p h o a 
(Tournois, 1914)]. Ilo^yqeHHe ^Byx ran;iOHAHbix MyiaTOB H3 1700 oco6eft F, ot CKpemHBaHHH 
Crepis capillaris c C. tectorum (Hollingshead, 1928) Po3eH6epr TaK)Ke CKJioHeH o6T>HCHHTb 
pe3KHM noHH)KeHHeM TeMnepaTypbi bo BpeMH CKpemHBaHHH hjih cqHTaTb npH^HHOpi napieHoreHe- 
THqecKoro pa3BMTHH nttueKJieTKH ^eftcTBHe nbi^bubi qy>Koro BH^a. 
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aHTHnoA. Zlajiee M y p 6 e k (1904), nccjieAyn H.grandidens, H. serratifrons, subsp. 
crispatum h collophyllum , subsp. leiopogon , npaBAa jmuib b Tpex cJiyqaax, 
Bujxeji ABa 3apoAbima, H3 KOTopbix oahh hmgji CHHeprHAajibHoe npoHCxo>KAe- 
HHe. y Erigeron Karwinskianus KapaHO (1919, 1920, 1921, 1924) Taioice 
oOHapyncHJi npHcyTCTBHe AByx 3apoAbimeH, BnpoqeM aBTop CK.ziOHHeTCH k mmcjih 
06 3 KCTpaHyKJieapH 0 M nponcxoacAeHHH npnAaToqHoro 3apoABiuia, mo 3acTaB- 
jiaeT paccMaTpnBaTb stot cj)aKT kzk HBjieHHe HyuejuinpHOH sm6phohhh. 

Anocnopnn, conyTCTByioman napTeHoreHe 3 ncy, oSHapynceHa, Hanp. y Arte¬ 
misia nitida (KnapyA>KH, 1926), rjie Hepe^Ko OA«a H3 KJieroK annAepMuca 
Hyuejunoca hah BereTaTHBHan KJieTKa obJiacTH xa^aubi; yBejinquBancb b pa3- 
Mepax, BHeApneTCH b nojiocTb Hyuejunoca, BbiTecHHH h 3aMemaa co6oh Manpo- 
cuopbi. AHajiorHqHoeHBJieHHeonHCbiBaeT flajibM (Palm, 1914) y Aster sibiricus. 
y A. Novae Angliae h A. undulatus na;ibM(1914, 1915) h KapaHO (1921) 
TaK}Ke KOHCTaTHpyKDT anocnopnio, xoth 4eM6epjieH (Chamberlain 1895) 
h OnnepMaHH (Oppermann 1905), BnepBwe HCc/ieAOBaBLUHe sth bhah, 
onncbiBaiOT anocnopoBbin 3apoABimeBbiH MeinoK KaK „aHTHnoAa./ibHyio, crioco 6 - 
Hyio k oruiOAOTBopeHHio ooccj)epy a , aLLIioprocj) (1926, cTp. 696) paccMaTpn- 
BaeT 9to o6pa30BaHne aHTHnoAa.zib.HOH ob^acTH y A . undulatus KaKCAejiaBuiyioca 
noABH^KHOH cHHeprnAy. Po3eH6epr (1906) ycraHOBHJi cjiyqan anocnopHH 
y tiieracium flagellare h H. excellent, y noc^eAHero BHAa oco 6 eHHo qacra 
Ha 6 jnoAaeTCH pa3BHTne AnnjionAHQro 3apoAbimeBoro MeuiKa H3 snHAepMajibHoft* 
BereTaTHBHOH kactkh Hyuejunoca, 6e3 onjiOAOTBopeHHH Aaiomero HopMa;ibHbiw 
3 apoAbim. J\j\n H> aurantiacum , no ashhum toto xce aBTopa, anocnopoBbie 
3apoABimeBbie MeniKH hbahiotch npeo 6 ;iaAaiomHMH, pa3BHBaiOTCH ohh oqeHb 
paHo h 6bicTpo BbiTecHHiOT eme HaxoAamyiocH b cthahh AeAeHHH TeTpaAy- 
y caAOBOH pa3HOBHA_HOCTH H. aurantiacum LU h a p (J) (1919) T3K)Ke oSHapy- 
}kh ji b HeKOTopyx ceMnnoqKax npncyTCTBHe Tpex 3apoABimeBbix MeniKOB*. 
oahoto HopMa^bHoro h AByx, o6pa30BaBiii,HXCH H3 kjiqtok Hyueji-znoca; name, 
OAHaKO, HMeeTCH Jinmb ABa 3apoAbimeBbix MeuiKa, npnqeM anocnopOBbiH He- 
peAKO AOMHHnpyeT HaA HopMajibHbiM h Aaxce BOBce BbiTecHaeT ero. 

CoMaTHqecKHH napTeHore3HC h anoraMnn conpoBOxcAaiOTcn uejibiM phaom 
CymeCTBeHHblX OTKJIOHeHHH OT HOpMaJIbHOrO XOAa p33BHTHH raMeTocj)HT 8 * 
MoMeHTOM, xapaKTepH3yiom,HM hx, HBjmeTcn pa3BHTne 3apoAbimeBoro MeuiKa 
H3 MaTepHHCKOH KJieTKH, COXpaHHBUieH COMaTHqeCKOe qHCJIO XP0M030M. 

HAHOCTb KJieTOK 3apoAbinieBoro MeniKa b cjiyqanx coMaTnqecKoro napTeHoreHe- 
3 Hca h anoraMHH AocTHraeTca 6 o;iee hah MeHee npKO Bbipa>KeHHOH 3aMeHOH 
peAyKUHOHHoro AeJieHHH aKBaunoHHbiM. B oahhx CJiyqanx, KaK Hanp. y Erigeron 
annuus (XozibMrpeH, 1919, Tara pa, 1921, MaKAOHajibA, 1927), 
y E. trigosus (MaKAOHa^bA, 1927), Artemisia nitida (KnapyAAcn, 1926) 
hah y Taraxacum ojficinale , T. laevigatum h Apyrnx napTeHoreHeTHqecKnx 
bhaob 9Toro pOAa (fOsjib, 1906, UlKOpSaTOB 1910, OcaBa, 1913, 
Cnpc, 1917) npo(})a 3 a oSHapyncnBaeT HBHyio CKJioHHOCTb k peAyKUHOHHOMy 
AOJieHHio, Bee CTaAHH, BnjiOTb ao CHHancnca, npoi'enaiOT BnojiHe HopMaJibHO, 
OAnaKO b AnaKHHe3e xpoM030Mbi, nojiHOCTbio h^h qacTHUHO, ocTaiOTCH yHH- 
BaJieHTHbiMH, 3aTeM npnofipeTaiOT yAvqwHeHHyio (J)opMy h b MeTa(J)a3e npo- 
AOJibHO pacmenjiaioTCH. TaKHM o6pa30M, HaquHaBuieecn 6 buio reTepoTHnnqe- 
cKoe AejieHHe nocTeneHHO cboahtch k aKBaunoHHOMy, b pe3y;ibTaTe qero 
AoqepHHe HApa coxpaHHiOT coMaTnqecKoe hhcjio xp0M030M. 9tot Tiin Ae^ie- 
hhh Po3eH6epr Ha3biBaeT nojiyreTepoTnnnqecKHM. 

B Apyrnx cjiyqanx npo 4 >a 3 a npoH3BOAUT BneqaT^enne coMaTHqecKOH, CTaAnn 
CHHancnca OTcyTCTByeT, BCzieACTBHe qero Becb npouecc Ae^eHnn hocht qncTO 
coMaTnqecKHH xapanrep. CioAa H3 c,io>KHOUBeTHbix HaAO OTHecTH Eupatorium 
glandulosum (XozibMrpeH, 1915) h Antennaria alpina (K)b, 1900). KpoMe 
Toro, coMaTnqecKHH xapaKTep Ae^ennn b oTAejibHbix c^^qanx Ha 6 jnoAa;icH 
y Hieracium excellens , H. flagellare (Po 3 eHfiepr, 1906) n Artemisia nitida 
(KnapyAncn, 1926). IIomhmo yKa3aHHbix ocoSeHHOCTen AeJieHnn b ^HTepa- 
Type OTMeqen eiue pnA CBoeo6pa3Hbix HB^eHHH, conpoBoncAaioiAnx b neKOTopbix 
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cjiyqaax pa3BHTH6 napTeHoreHeTimecKHX 3apOAbimeBbix MeuiKOB. Hanp. y Eri- 
geron Karwinskianus var. mucronatus (K a pa ho, 1919,20,21,24) h Taraxacum 
laevigatum (Cupc, 1922) b MaTepuHCKHX KJieraax 3apoAt>imeBoro MeuiKa 
Ha6jnoAa^HCb KapTHHbi jioxcHoro aMHT03a. y Erigeron annual XojibMrpen 
(1919) o6Hapy>KHJi Heo6bmaHHyio npOAOJDKHTejibHOCTb cTa^HH noKon Mexcjxy 
nepBbiM h BTopbiM HApa MaTepHHCKHx KJieTOK y Eupotorium 

glandulosum (XojibMrpen, 1916,1919), CHJibHO BbiTHrHBaacb b jXJimiy, npe- 
TepneBaioT ctojib me A^iHTeAbHyio craAHio noKoa, eme ao Ha^ajia nepBoro, 
BKBauHOHHO npOTeKaiomero AejieHHH. y Artemisia nitida (KHapyA>KH, 1926) 

3 apOAWHieBbIH MeiHOK, B03HHKUIHH OAHHM H3 Tpex CnOCOfiOB, CBOHCTBeHHbIX 
STOMy BHAy, HCKJIIO^HTeJlbHO AOJITOe BpeMH OCTaeTCH OAHOHAepHbIM; 3aTeM 
HApo, oTOABHHyioe k xajiaue h oTAejieHnoe 6ojibinoio BaKyojibio, no Mepe 
BbiTHTHBaHHH 3apoAbiineBoro MeniKa, npnOjiHxcaeTCH BAOJib 6 okoboh ctchkh 
k MHKponHJiapHOMy KOHuy h nperepneBaeT tphwabi noBTopmomeeca AeJieHne* 

UlHap(J> (1929, CTp. 460) ycTaHaBJiHBaeT ajm anoraMHbix h napTeHoreHe- 

THHeCKHX 3apOAbIUieBbIX MeuiKOB TpH THna pa3BHTHH, COOTBeTCTByiOmHX TpeM 
ochobhhm TnnaM pa3BHTHH HOpMa^ibHoro raMeTO(j)nTa: 

1. Tun Alchemilla, cooi'BeTCTByiomHH HopMajibHOMy, npn KOTOpOM 
b pe3yjibTaTe AByx AejieHHH oopa3yeTca TeTpaAa h OAHa H3 uerapex Maxpo- 
cnop AaeT Haaajio 3ap0ABimeB0My MeuiKy. 

2. Thii Taraxacum, OTBenaioimiH THny S cilia, npn kotopom oaho H3 
AejieHHft, noBHABMOMy reTeporanHaecKoe, BbinaAaeT h 3apoAbimeBbift MemoK 
pa3BHBaeTca H3 oahoh AonepHeft KJieTKH. 

3. Tun Antennaria, aHajiorHHHbift THny Lilium, KorAa OTcvTCTByioT 
o6a cnopoo6pa3yiomHx AejieHHH, h 3apoABimeBbiH MemoK pa3BHBaeTca Heno- 
cpeACTBeHHO H3 MaTepHHCKoft KJieTKH Maxpocnop 1 . 

B nocJieAOBaTeJibHOM coKpameHHH HHCJia acjichhh, npeAmecTByiomHX 
o6pa30BaHHio-3apoAt>imeBoro MeuiKa, LU h a p (J) (dp. 463) bhaht tchachuhio 
k coKpameHHio pa3BHraa raMeTO(J)HTa, a nocTOHHCTBO Tpex Rejiennu, BeAymnx 
k (J)opMHpOBaHHio caMoro 3apoAi>imeBoro Memna h ycroHHHBocTb ero CTpyK- 
Typbi, npaBAa JiHinb OTHOCHTejibHaa, asiot ocHOBaHne cnmaTb anoMHKCHC 
HBJieHHeM 4)HJioreHeTHMecKH 6oj\ee mojioabim, neM 8 M(|)hmhkchc. 

CpeAH HccjieAOBaHHbix napTeHoreHeTHHecKHx bhaob Compositae thii A n- 
tennaria 3 aperHCTpnpoBaH y Hieracium boreale , H. laevigatum , H. lace- 
rum H. umbellatum (Po3eH6 epr, 1917, dp. 117), Erigeron annuus, 
E. Karwinskianus , Eupatorium glandulosum , Antennaria alpina , Artemisia 
nitida. 

Tnn Taraxacum TaioKe CBOHCTBeHen Artemisia nitida, Taraxacum 
officinale , T . vulgare , T . laevigatum , T . albidum, T. erythrospermum, 
Hieracium excellens , H. flagellare (Po3eH6 epr, 1906) h Chondrilla 
juncea. 

Tnn Alchemilla BCTpenaeTCH HapnAy c AByMH npeAbiAymnMH, jihiiib 
y Artemisia nitida. 


1 KnapyjOKH (1927) AaeT caeAyiomee noApa3AejieHHe AHnaoHAHbix 3apOAbiweBbix MeuiKOB 
ailOMHKTH^eCKHX nOKpblTOCeMHHHblX: 

A. AnocnopHH coMaTH^ecKaa. t. e. HenpHMan. 1. Tan Hieracium (8 HAep). B. AnocnopHH 
roHHMajibHan, t. e. npHMan. 2. Tnn Alchemilla (8 HAep). 3. Tun Taraxacum (8 HAep). 
4. Tun. Antennaria (8 HAep). 5. Tnn H e 1 o s i s (4 HApa). 6. Thii Erigeron Karwins¬ 
kianus (8 HAep). 

no LU n a p $ y (1929, CTp. 460), anocnopmo K h a p y ji )K h noHHMaei Kax B03HHKH0BeHHe 
3 apOAbimeBoro MeuiKa 6e3 npeAuiecTByiomero MHT03a. Oh Ha3biBaeT anocnopmo n p a m o h 
b tom cjiy-iae, Kor^a 3apoabiuieBbiH MeuioK nponcxoAHT H3 MaiepHHCKOH kjictkh 3apoAbiuieBoro 
MeiHKa, H H e n p H M O H, KOrAa 3apOAbiuieBbIM MeUIKOM CTaHOBHTCSI OAHa H3 COMaTHUfcCKHX KJieTOK 

cnopo(f)HTa. Toro >Ke B3ra«Aa Aep>KHTca h K) 9 a b (1900). PeiiHep (1916) yTpaiy peAyKuuoH- 
Horo AeaeHHH Ha3biBaeT anoMeiio3HCOM h AaeT HHoe TOJiKOBaHne anocnopHH, Ha3biBan sthm 
repMHHOM B noTepio cnopoo6pa30BaHHfl“, t. e. Te cjiyuau, KorAa coBepmeHHO BbinaAaeT o6pa30Ba- 
HHe TeTpaAbi. 



E. KOKHEBA 


80 


Han6o./iee pacnpocTpaHeHHbiM thiiom 3apoAbiiueBoro MeuiKa He TOAbKO 
cpeAH Compositae , ho h Apyrux napTeHoreHeTuuecKHx bhaob, HBJineTCH 

BOCbMHHAepHblH \ 

Hapfl^y C HOpMaAbHO nOCTpOeHHbIMH 3apO£bIUieBbIMH MeUIKaMH BCTpe- 
qaiOTCH H CHAbHO yKJIOHHIOmHeCH (J)OpMbI. 

OCHOBHOH HenpaBHJIbHOCTbK) B CTpOeHHH rOTOBOTO anOMHKTHUeCKOTO 
3apoAbimeBoro MeuiKa hbahctch MeHee pe3K0 npoBeAeHHan /ui(|)epeHijHpcBi<a 
ero a^eMeHTOB, MeHee CTporo BbipaaceHHaH cneuua./iH3auHH hx, BnepBHe ot- 
MeueHHan M y p 6 e k o m (1902) y Alchemilla h nocTaBJieHHan hm b npHHHHHyio 
CBH3b c pa3BHTHeM 6e3 peAyKUHH xp0M030M. Oco6eHHocTb 3Ta y napTeHO- 
reHeTHnecKHx bhaob Alchemilla BbipaaraeTCH b tom, hto BTopHUHoe ha po 
3apOABimeBoro MeuiKa npeACTaBAneT co 6 oh kom6hh3uhio HAep caMoro pa3H0- 
o6pa3Horo KOAHuecTBeHHoro h KauecTBeHHoro cocTaBa. Ha6AK)Aa.7iocb yBejiu- 
ueHHe HHCJia noAHpHbix HAep no 3, 4 h a ante ao 5, 3a cneT cooTBeTCTBeHHoro 
yMeHbineHHH HAep aHTunoA hah pe>Ke CHHeprHA. To o6cTOHiejibCTBo, hto npu 
caMbix pa3HOo6pa3Hbix kom6hh3uhhx HAep b MHKponnAHpHOM KOHue BMecTe 
c hh ue kji eT k o h ocTaeTCH xoth 6bi OAHa H3 CHHeprHA, npHBOAHT LLI io p r o dp a 
(1926, CTp. 333) K MbICJIH O pa3AHHHH CHHeprHA B CMbICJie HCTOpHH HX pa3- 
bhthh, h 3acTaB,iHeT ero paccMaTpHBaTb nepeMemaiomyiocH CHHeprHAy KaK 
nepBOHaua^bHoe SpiouiHoe KaHaAbijeBoe HApo. AHaAorHUHbiH npHMep yBeAHueHHH 
HHCJia no^HpHbix HAep 3a cueT HAep aHTHnoA h CHHeprHA npeACTaBAHef co 6 oh 
Bourmannia coelestis (9 p h c t h 5 e p h a p a, Ernst u. Bernard, 1912). y Toro 
Ace BHA-a HadjnoAaeTCH h Apyroft npHMep 3aTyuieBbiBaHHH cneuH^HuecKHX 
oco6eHHOCTeH sacmchtob 3apoAbimeBoro Meinica, BbipaacaiomHHCH b tom, hto 
B ee TpH KJieTKH HHijeBoro annapaTa HMeiOT o 6 ahk CHHeprHA. UeAbiH pHA hb- 
^eHHH Toro >Ke nopHAKa OTMeuaer rise (1913) y Atamasco iexana . HepeAKO 
aHTHnoAW pacnojiaraioTCH 3Aecb b MHKponnjiHpHOM Kouue 3apoAbimeBoro 
MeuiKa, a nnueBOH annapaT cABHraeTcn b cTopoHy; nonaAaeTcn ot 2 ao 5 
CnOCOdHbIX K p33BHTHK) HHUeK./ieTOK: ABe HHUeKyieTKH npH HaJIHHHH AB}X 

CHHeprHA hah ABa HopMa^ibHo Bbir^HAHmHX HuueBbix annapaTa. 

„TaKHM o6pa30M, — nurneT III nap (J) (1929, CTp. 463) no nOBOAy Bbiuie- 
nepeuncjieHHbix aHOMaAHH,— ueAbiH pHA napTeHoreHeTnuecKHx pacTeHHH 06- 
Hapy>KHBaeT coBepmeHHO HCKAiouHTeAbHyio ckaohhoctb k noAaBAeHHio pa3AH- 
HHH Me^KAy 3JI0MeHTaMH 3apOAbI UieBOTO MeuiKa H TeHAeHUHK) OTKAOHHTbCH 
OT HOpMajIbHOrO pa3BHTHH ero. npH 3T0M BeebMa BepOHTHO, HTO npHHHHOH 
3 Thx HenpaBH^bHOCTeii HBAneTCH coMarauecKoe hhcao xpomojom bthx 3apo- 
ABIUieBblX MeiUKOB". 

OTMeueHHbie 3Aecb HBAeHHH, CTOAb xapaKTepHbie rjm doAbupiHCTBa napTe- 
HoreHeTHnecKHX bhaob, cvah no jiHTepaTypHbiM AaHHbiM, HMeiOT MecTO h cpeAH 
Compositae . flocTaTOHHo yKa3aTb Ha ceKUHio Pilosella pOAa Hieracium , rAe 
HApa 3apoAbiuieBoro MeuiKa b (j)H3HOAorHHecKOM OTHouieHHH oco6eHHO cHAbHo 
HHBeJUIHpOBaHbl. 

UlnpoKo pac^pocTpaHeH^,l cpeAH cjiojKHouBeTHbix h Apyrne, cBOHCTBeHHbie 
anOMHKTHHeCKH pa3MHO)KaiOUrHMCH paCTeHHHM OCOdeHHOCTH, B HaCTHOCTH, 3Ha- 
HHTeubHbie HapyuieHHH b npouecce cahhhhh noAHpHbix HAep. 

B oahhx CAyuax, Kai< nanp. y Artemisia nitida h Erigeron animus , nOAodHO 
HopMajibHbiM noiiOBbiM pacTeHHHM, nojiHpHbie HApa BcerAa cahb3K)tch, npuneM 
y nocAeAuero BHAa btot npouecc ocymecTBAHeTcn ocodeHHO paHO. Hao6opoT, 
y Antennaria alpina cjiHHHHe nxep coBepmeHHO OTcyTCTByeT. EiepexoAHoe 
noAOHceHHe Me>KAy sthmh KpaHHHM h cJiyqanMH 3aHHMaioT Eupatorium glandu- 
losum , Hieracium excellens h H. aurantiacum , y KOTOpbix noAHpHbie HApa 
to cAHBaioTCH bo BTOpHHuoe HApo 3apOAbiiueBoro MeuiKa, to npHCTynaioT k o 6- 
pa30B3HHK) 3HA0cnepMa 6e3 npeABapHTeAbHoro cahhhhh Apyr c ApyroM, npH 


1 MeTbipexHAepHbiH H3BecreH ah nib y Elatostema acuminatum (T p e h 6, 1906,Cipac- 
.6 y prep, 1910), a mecTHPAuaTHHAepHbiH BCTpe^eH to^ko oahh pa3, KaK HCKAioqeHHe, y 
Atamasco texana (fl b c. Pace 1913). 
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3 T 0 M HAH 06 a HApa MOryT AeAHTbCH OAHOBpeMeHHO HAH omo H3 HHX He npn- 
HHMaeT yqacTHH b o6pa30BaHHH aHAOcnepMa h, noBHAHMOMy, AereHepnpyeT. 
HHiepecHO, hto y Eupatorium glandulosum, aah KOToporo Boo6me xapaKTepen 
ueAAioAHpHbiH THn SHAOcnepMa, XoAbMrpeH (1919) Ha6AioAaA oTcyTCTBHe 
K.ieTO^Hbix CTeHOK nocAe nepBoro AeAeHHH o6ohx noAHpHbix HAep. 

H 3 BecTHbie HapymeHH^ Ha6AK)AaioTCH TaK>Ke h bo BpeMeHH pa3BHTHH 3apo- 
Abirna, TaK, Hanp. AeAenne nnueKAeTKH HacTynaeT HHorAa eme b 3aKpbiT0H 
UBeTOHHOH nOHKe. 

CooTHomeHHe bo BpeMH pa3BHTHH 3apoABiuia h 3HAocnepMa Toace CHJibHo 
BapbHpyeT. Tan, y Eupatorium glandulosum pa3BHTne aHAOcnepMa npeAuie- 
CTByeT AeJieHHK) HHueKAeTKH. B Apyrnx cAynaax, Hao6opoT, npn HaAHHHH yate 
MHoroKJieTO^Horo 3apOABima, hapo SHAOcnepMa ocTaeTCH eme He pa3AeAHBinHMCH. 
3HaqHTejibHbie KOAe6aHHH MOryT HMeTb MecTo Aaate b npeAeAax oAnoro h Toro 
>Ke BHAa; TaK y Erigeron annuus SHAOcnepM MonceT pa 3 BHBaTbca hah oaho- 
BpeMeHHO c 3apoABimeM, hah 3HanHTeAbHO no3)Ke ero. 

UlaTKyio 3aBncnMocTb Me>KAy pa3BHTHeM 3apoAbima h SHAOcnepMa LLI h a p (J) 
(1929, CTp. 465) CTaBHT b cBH3b c oTcyTCTBHeM no6y>KAaioiuero hx k 6oJiee hah 
MeHee CHHxpoHHHHOMy pa3BHTHK) AeftcTBHH cnepMHeB. 

Pa 3 BHTHe My>KCKoro raMeTO(J)HTa conpoBOTKAaeTca TeMH ace aHOMaAHHM h 
b npouecce peAyKUHOHHoro AeAeHHH, hto h pa3BHTHe 3apoAbimeBoro MeiuKa, 
npHaeM cTeneHb peuyKUHH anc/ia xp0M030M KaK b MyaccKOM, TaK h b ateHCKOM 
raMeTO(J)HTe AaHHoro BHAa o6biHHO BnoAHe coBnaAaeT. npHMepoM Aa^eKO 3a- 
xoAamero napaAAeAH3Ma MOryT CAyacHTb Artemisia nitida h Chondrilla juncea. 
OAHaKo b HeKOTOpbix cjiyaaax noAHoro ToacAecTBa mo>k6t h He 6biTb. Tax 
y Eupatorium glandulosum peAyKUHOHHbift xapaKTep AeAeHHH 3 HanHTeAbHO 
apae BbiHBAeH b MaTepHHCKHx KAeraax nbiAbUbi, neM npn pa 3 BHTHH MaTepHH- 
ckoh KAeTKH 3apoABimeBoro MeiHKa. 

B npouecce pa3BHTHH nbiAbUbi, KaK h b pa3BHTHH 3apoAbiuieBoro MeuiKa, 
mo)kho ycTaHOBHTb Asa ocHOBHbix THna AeAe hhh: 

1. Mo>KeT npOHCXOAHTb HHCTO SKBaUHOHHOe AeAeHHe, BO BpeMH KOToporo 
nOAOBHHKH npOAOAbHO pacmenHBUIHXCa Xp0M030M paBHOMepHO paCXOAHTCH 
k noAiocaM. 

2. noAyreTepoTHnHnecKoe, no TepMHHOAorHH Po3eH5epra, t. e. nac- 
THHHO-peAyKUHOHHoe AeAeHHe, bo BpeMH KOToporo a) hah 6oAbinaa nacTb 
Xp0M030M MOHCeT AeAHTbCH SKBaUHOHHO, TOTAa KaK OCTaAbHbie, He paernenHB- 
uiHCb, 6oAee hah MeHee paBHOMepHO pacnpeAeAaioTca MeacAy o6ohmh noAio- 
caMH, b) hah SoAbinaa nacTb xp0M030M MoaceT, He noABepraacb paciuenAeHHio 
OTXOAHTb K lIOAIOCaM, H AHIHb MeHbUiaH HaCTb AeAHTCH SKBaUHOHHO. 

OneHb nacTo b npeAeAax oahoto h toto nee poAa, Hanp. cpeAH Hieracium , 
HMeioT MecTo KaK o6a THna AeAeHHH, TaK h Bee bhabi nepexOAOB Me>KAy hhmh . 
HHorAa ace, KaK y Eupatorium glandulosum h Artemisia nitida Bee nepenne- 
AeHHbie BapbHHTbi Ha6AK)AaiOTca b pa3AHHHbix oco6ax AaHHoro BHAa hah a ante 
b pa3AHHHbix uBeTax oahoto h toto ate couBeTHa. Bee ace HanSoAee pac- 
npocTpaHeHHbiM thhom AeAeHna y HCCAeAOBaHHbix napTeHOreHeranecKHX bhaob 
Compositae HBAaeTCH noAyreTepoTHnnqecKoe. TaK npn pa 3 BHTHH nbiAbUbi 
y Chondrilla juncea nepBbie CTaAHH npOTeKaioT HopMaAbHO, ho b AnaKHHe3e 
h MeTacJ)a3e nepBoro AeAe hhh o6pa3yeTca Anuib HecKOAbKO reMHHH, TorAa KaK 
HaCTb Xp0M030M OCTaeTCH. yHHBaAeHTHbIMH. OopMa XP0M030M npn6AH}KaeTCH 
K COMaTHHeCKOH, HCKOTOpbie H3 HHX 06Hapy>KHBai0T npOAOAbHyiO meAb, VKa- 
3biBaioiuyK) Ha npoHcxoA^mee paciuenAeHHe; b pe3yAbTaTe hhcao xp0M030M 
ocTaeTca HepeAyunpoBaHHbiM. CTaAHH aHacJ)a3bi xapaKTepH3yeTca HeoAHOBpe- 
MeHHbiM pacxoacAeHHeM xpoM030M k noAiocaM. BTopoe AeAeHHe, bhahmo, cob- 
ceM oTcyTCTByeT, t. k. TeTpaA y Chondrilla juncea He o6pa3yeTca h nbiAbua 
B03HHKaeT b pe3yAbTaTe nepBoro ace AeAeHHH. y Hieracium boreale otkao- 
HeHHa TaKHce HaSAioAaioTca AHinb co ctbahh AnaKHHe3a. HaAHnne HenapHbix, 
npoAOAbHO-paciuenAHioiUHxca xpoM030M, 3ana3AbiBaHHe npn pacxoxcA^HHH h 
H epaBHOMepHoe pacnpeAeAeHne hx no AonepHHM HApaM npnBOAHT 3Aecb 

Bot. )Kyp H . CCCP t. 17, Me 1 (1932). 6 
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k o6pa30BaHHK) Ao6aBOHHbix k ap ahkoblix nbuiHHOK. y Taraxacum laevigatum 
h T. albidum , KaK h y Chondrilla juncea , roMeoTHnHHecKoe jiejieime OTcyT- 
CTByeT, BCJie^CTBHe qero BMecTo TeTpaA o6pa3yioTCH AHnib AnaABi. 
Hieracium pseudoillyricum, y KOTOporo nepBoe AeAeHHe MaTepHHCKOH kjigtkh 
nblJIbUbl HBJIfleTCH HHCTO SKBaUHOHHblM, TaK)Ke CHHTaAOCb XapaKTepHbIM OTCVT- 
CTBHe BTopoft, roMeoTHnnqecKOH (J)a3bi Teivf He \ieHee, KaK sto Bbi- 

hchha no OTHOineHHK) k ^aHHOMy h k jxpyrHM BH^aM noApoAa Archieracium 
Po3eH6epr (1917 h 1926), roMeoranHqecKoe AeAeHHe o6wmho He BbinajxaeT. 
TaK y Hieracium alpinum h H. pseudoillyricum He AOBeAeHHoe a o kohija 
noJiyreTepoTHnnqecKoe AeAeHHe npHBOAHT k o6pa30BaHHio OAHoro perpeccHB- 
Horo HApa, TOTHac xce BCTynaiomero b CTaAnio HHTepKHHe3a h 3 aieM npe- 
TepneBaiomero BTopoe AeAeHHe. Vlocjiejinee b cboio oqepeAb conpoBoxcAaeTca 
pa3JIHHHOrO pOAa aHOMaAHHMH, BblpaXtaiOmHMHCH B He HHCTO SKBaUHOHHOM 
xoAe Ae.ieHHH, b oTCTaBaHHH h Bbi6pacbiBaHHH xpoM030M, b KapTHHax AOxcHora 
aMHT03a, b reTeporeHHocTH BHyqaTHbix ha^p, b o6pa30BaHHH cnocooHbix k npo- 
pacTaHHio hah CTepnjibHbix KapjiHKOBbix nbiJiHHOK. HHorAa, KaK Hanp. y Eupa- 
torium glandulosum , BCJieACTBue pacTBopeHHa oSoAoqeK ’Ma'repHHCKHx KJieTOK 

H OTCYTCTBHH UHTOKHHe3a, Me)KAy AOHepHHMH H BHyqaTHbIMH HApaMH B03HH- 

KaeT o6luhh n^a3MaTHqecKnfi th>k c MHoroqHCAeHHbiMH a Apa mh *, no3AHee pac- 
naAaKDiUHHcp Ha o6oco6^eHHbie yaacran c BapbHpyioiuHM hhcaom xpoM030M; 
HepeAKo cjihhhhk) noABepraioTca Aaxce aApa h BepeTeHa. 06pa30BaHne sthx 
pa3JiHMHHx no pa3MepaM h KOAHaecTBy 3aKJiK>qeHHbix, b hhx aAep npoTon;ia3- 
MaTHHeCKHX KOMKOB HHOTAa npOHCXOAHT H Ha 6o,/iee paHHHX CTaAHHX, eLUe 
ao AeneHHH MaTep-fiHCKHx kjiztok nbiAbUbi. MHorne poAti xapaKTepH3yKm:H 
AereHepaunen, qacTHHHOH hah noAHOH CTepH.ibHOCTbio nbuibubi, oco6eHHO 
pacnpocTpaHeHHOH cpeAH Taraxacum. 


CeMnnoHKa Parthenium argentatum , 3aAaraK)maaca HecKOAbKO sKcueHTpn- 
qecKH Ha AHe o6pa30BaHHOH nAOAOAHCTHKaMH noAOCTH 3aBH3H, b Haqa^e 
HBAaeTca npHMOCTonqeH, 3aTeM Hyuejunoc 0Ka3biBaeTca c6oKy h HaKOHeu, 
oqeBHAHo BCJieACTBue CHAbHoro pocTa HHTeryMeHTa, ceManoaKa CTaHOBHTca 
o6pameHHott. Kan h y Apyrnx Compositae , OHa othochtch k THny TeHyHHy- 
ueAAnpHbix ceManoaeK, OAeTa oahhm HHTeryMeHTOM h coctoht h 3 oAnoro 
AHuib anHAepMaAbHoro caoh kaotok HyueAAioca, HenocpeACTBeHHo npHAeran> 
mero k eAHHCTBeHHOtt apxecnopnaAbHon KAeTKe, KOTopaa, He OTHAeHaa Kpoio- 
lu,hx KAeTOK, npHMO npucTynaeT k cnopoo6pa30BaHHK), aBAaacb, cAeAOBaTeAbHO, 
B TO xce BpeMH H MaTepHHCKOH KAeTKOH MaKpOCnOp. no Mepe Toro, KaK 
ceMnnoHKa ct3Hobhtch o6pameHHOH, apxecnopnaAbHaa KAeTKa, Hey kaohho 
yBeAHHHBaiomaHCH b pa3Mepax, Bee 6oAee AH(J)epeHUHpyeTCH ot OKpvxcaiomHx 
ee KAeTOK h no xapaKTepy CBoero coAepxcnMoro. B TeneHne He cahihkom 
npOAOAHCHTeAbHOH CTaAHH nOKOH HAPO MaTepHHCKOH KAeTKH M'aKpOCnOp 33HH- 
MaeT ixeHTpaAbHoe riOAO^KeHHe, oho HenpaBHAbHo oKpyrAOH, mcctbmh yrAOBaTOH 
(J)OpMbI, H COAOpXCHT OAHO KpynHOe HAH ABa HepaBHbIX, CHAbHO KpaCHUXHXCH 
HApbiuiKa (pHC. 1). UHTonAa3Ma, 6oAee TeMHan h nAOTHaa y nepn(J)epHH, 
b ueHTpaAbHOH qacTH HMeeT HecKOAbKO KAOHbeBHAHyio CTpyKTypy. Onpyxcaio- 
mne kactkh HyueAAioca, npeHMymecTBeHHo naTH-mecTHrpaHHOH (J)opMbi, coAep- 
}kbt CBeTAyio, HerycTyio, CAerna BaKyoAHpoBaHHyio nAa3My h OKpyrAbie HApa 
c OAHHM-AByMH HApBIUJKaMH, OKpyXCeHHbIMH CBeTAbIMH ABOpHK3MH, ^Apa 9THX 
KAeTOK o6Hapy>KHBaK)T 3HaqHTeAbHO 6oAee rpy6o-3epHHCTyio CTpyKTypy, aeM 
noKOiomeeca aApo apxecnopHaAbHOH KAeTKH. flepBoe bhahmoc noAroTOBA^HHe 
MaTepHHCKOH KAeTKH MaKpOCnOp K Jiejie HHK) 3aKAK)qaeTCH B (J)OpMHpOBaHHH 
TOHKOH XpOMBTHHOBOH CeTOHKH, XapaKTepH3yiOmeH CTaAHK) AenTOHeMbl (pHC. 2). 
flapo K STOMy MOMeHTy CHAbHO BblTHTHBaeTCfl H HeCKOAbKO CMdUaeTCH 
b xaAa3aAbHOM HanpaBAeHHH, hapbiuiko, hhotab cHa6)KeHHoe He6oAbinoK) Ba- 
KyoAbK), AOCTHraeT MaKCHMaAbHbix pa3MepoB h pacnoAaraeTca o6biKHOBeHHO 
b caMOM ueHTpe. H3BecTHbie H3MeHeHna BMecTe c TeM HacjynaiOT h b anHAep- 
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MHa.ibHbix Knexkax nyueAiocca. Kan caMH kacthh, ran h coAepxmmnecH b hhx 
ha pa cu.ibHO b wT^rHBaiOTCH, a hhcao HApbimek Tenepb Hepe^KO AOCTHraei 
3 — 4. 06pamaeT Ha ce6n BHHMaHne ocoSeHHo nAOTHoe coe/umeHHe 2 — 3 
KJieTOK anHAepMHca Ha mH kponHAHpHOM kOHue, coxpaHHiomeecH h Ha 6oAee 
ho3ahhx CTaAHHx, b nepnoA pa3pyuieHHH HyuejuiKDca. y>ke k aTOMy BpeMeHH 
coBepmeHHO echo AH(j)epeHUHpyeTCH BHyTpeHHHH caoh KjieTOK HHTeryMeHTa — 
oyAymnn HHTeryMeHTa.ibHbift TaneTyM. B AaAbHenmeM HApo apxecnopnaAbHon 
K.ieTKH CHAbHO yBeAHHHBaeTCH, npH6.TH}KaeTCH K M UK po n HA HpHOMy KOHUy, 
CHOBa okpyrviHeTCH h BCTynaeT b Hop\iajibHo npoTeKaiomyio CTaAHio CHHancnca 
(pnc. 3). PacncyioxceHne xpombthhoboh hhth b AOCTaTOHHO pbixAbin KJiy6oK 

C OTAeAbHbIMH, THHymHMHCH K nepH(j)epHH neTAHMH, CBOHCTBeHHOe aHa^OTHHHOH 
cTa^HH b M3TepnHCKnx KA'eTnax nbuibUbi, coxpaHHeTCH h 3Aecb. H^pbiaiKo eme 
6o;iee HHxeHCHBHO npacnmeecH, CHAbHO okaBineecH, HHor^a HeckOAbko yrAO- 
BaToe, noMemaeTCH BHyTpn hah name BHe xpoMaTHHOBoro kAySka. HannHan 
co CTa^HH CHHancHca, nna3Ma MaTepHHCkoft kAe tkh nocTeneHHO npnoSpeTaeT 
dpyHHaTbiH xapaKTep, cBOHCTBeHHbJH eHHB AajbHeHiueM. B cTaAHH naxHHeMbi 
( pnc. 4) CHJibHo ynJiOTHeHHaa xpoMaTHHOBan HHTb pacnojiaraeica, kak oSbinHo, 
rycTOio ceTbio no BceMy HApy, a 3aTeM cenieHTHpyeTCH Ha 0Tpe3kH,. BecbMa 
nocTeneHHO (JjopMHpyiomHecH b xp0M030Mbi. TeMHHH o6pa3yioTCH He CHHxpo- 
hhhho, TorAa kak nepBbie, BnoAHe c(j)opMHpOBaBuiHecH napbi rpynnnpyiOTCH 
npenMymecTBeHHO B03Ae H^pbiuika, 3aHHMaiomero ueHTpaAbHoe nonoraeHne n 
b 9tot nepnoA oneHb CAa6o kpacnmerocn, ocTaAbHan noAOCTb ha pa eme 
aoato ocTaeTcn 3aHHToft 0Tpe3kaMH hhth h kOMkaMH xponaTHHa HencHbix 
onepTaHHH (pnc. 5). XpoM030Mbi b AHakHHe 3 e non™ kpyr;ibie, Bee OAHHakOBOH 
seAHHHHbi, ho 3HaHHTeAbHo MeAbne, neM npn pa 3 BHTHH Myncckoro raMeTO(J)HTa; 
KOAHHeCTBO re.MHHH npH6AH>kaeTCH k 36, HHCAy, HBAHIOmeMyCH, Kak H3BeCTHO, 
ranAOHAHbiM aah AaHHoro BHAa. B ctbahh MeiacJ)a3bi HAepHan o6oAonka pac- 
TBopneTCH h b uempe o6mHpHOH HAepHOH noAOCTH 3 a./iaraeTCH npaBHAbHoe 
6nnoAHpHoe BepeTeHO. npOTonAa3Ma ooAee n.iOTHbiM h TeMHbiM kOAbUOM 
rpynnnpyeTCH BOkpyr HApa, TorAa kak b ocTaAbHbix nacTHX ee hohbahiotch 
B akyoAH, oco6eHHo kpynHbie h cBoeo6pa3HO b BHAe p03eTkH pacnoAoaceHHbie 
b xaAaaajibHOM kOHue MaTepHHCkon KAeTkH. Xp0M030Mbi JiextaT Tak kOMnakTHo, 
mo c TpyAOM noAAaiOTCH noAcneTy, 3aieM pacxoAHTcn, He o6Hapy>KHBaH cOMa- 
THneckoro pacmenAeHHH, nyTeM pas^eAHHeHna o6ohx kOMnoHeHTOB napbi. 

TakHM o6pa30M npn pa3BHTHH )keHCkoro raMeTO(J)HTa HecoMHeHHO nponc- 
xoaht peAyKunoHHoe Ae;ieHHe. 

OAHako Heo6xoAHMo OTMeTHTb, hto 3tot npouecc conpoBOxcAaeTcn aHOMa- 
AHHMH, SbITb MO>keT He Tak pe3kO BbipaXCeHHbIMH, H He CTOAb nOCTOHHHbIMH, 
HO BHOAHe aHaAOrHHHbIMH T6M, kOTOpbie Ha6AK)AaiOTCH H npn pa3BHTHH nblAbUbl. 
Tak, Hanp, HMeeT MecTO HeoAHOBpeMeHHoe pacxoxcAeHHe xpoivio30M k noAiocaM, 
VAepxcaHHe H3BecTH0H rpynubi hx Ha hhthx BepeTeHa b KOHue aHa(J)a3bi reiepo- 
TnnHneckoro AeAeHHH (pnc. 6) h Bbi6pacbiBaHHe OTAeAbHbix xpoM030M 3a npejxejin 
BepeTeHa b HAepHyio noAOCTb bo BpeMH MeTa(J)a3bi roMeoTHnnHecKoro AeAeHHH 
(pnc. 8). HekOTopbie HenpaBHAbHocTH Ha6AK)AaioTCH Tak>ke h b CTpoeHHH caMoro 
BepeTeHa, oho to pacmenAneTCH HaABoe (pnc. 6), to npHoSpeTaeT HeckOAbko 
Heo6biHHyio (J)opMy ? 6AaroAapn nepexBaTy b o6AacTH akBaTOpa h Beepoo6pa3- 
HOMy pacxoHvAeHHK) HHTen no HanpaBAeHHio k noAiocaM. 

06pa30BaBiHHecH b pe3yAbTaTe reTepoTHnHHeckoro AeAeHHH AonepHne 
HApa BCTynaiOT b HenpoAOA>KHTeAbHyio ctbahio HHTepkHHe3a, b TeneHHe 
KOToporo xpoM030Mbi, rpynnHpyHCb nonapHo, HacTOAbko neTko coxpaHHioT 
CBOK) HHAHBHAyaAbHOCTb, HTO CpaBHHTeAbHO AerkO yAaeTCH HX HOACHHTaTb; 
KOAHnecTBO xpoM030M b kax{AOM H3 AonepHHx HAep npH6AH>kaeTCH k 36, HTO- 
OnHTb-TakH HBAHeTCH AHUJHHM A0ka33TeAbCTB0M npOHCHieAIHeft peAykUHH. 
MexcAy HApaMH AHaAt>i eAea HaMenaeTCH TOHkan nAa3MaTHHeckan neperopOAka, 
pacnoAoxceHHaH HeckOAbko HanckOCb h o6pameHHan cboaom b CTopOHy xaAa* 
3aAbHOH nacTH ceMHnonkH. HepeAko BMecTO HopMaAbHoro pacnpeAeAeHHH 
xpoM030M Me>KAy AByMH AonepHHMH HApaMH HaSAioAaeTCH o6pa30BaHHe TpeTbera 

6* 
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Ao6aBOHHoro HApa. KaK bhaho H3 pnc.7, H30opa>Kaioiuero OAHy H3 TaKHX xpnaA, 
TpeTbe HApo hbahotch MHKpoHyKAeycoM h coAepacHT Bcero AHinb 8 xpoM030M, 
oho pacnojiOAceHO b xa/ia3a^bHOH nacra cpeAH nayTHHOoopa3Hbix THHcen npo- 
TcnAa3Mbi h oTAe^eHO ot coceAHero HApa KpynHbiMH BaKyOAHMH. JXbs Apyrnx 
HApa HMeKDT BnoJiHe HopMaAbHbie pa3Mepbi; cpeAHee HApo rpymeBHAHon, 
a MHKponHJinpHoe npaBHAbHO OKpyrAOH (J)opMbi^ h iiomhmo qeTKO AH(J)epeHUH- 
poBaHHbix 34 nonapHo crpynnnpoBaHHbix xpoM030M h OTpe3KOB hhth, 3aKAio- 
MaeT HeCojibuioe KOMnaKTHoe, oneHb TeMHoe HApbiniKo. B6 ah3h tohkoh nAa3Ma- 
THnecKOH neperopoAKH pacnoAoateHO xpOMaraHOBoe 3KCTpaHyKjieapHoe TeAbue, 
KOTopoe, cyAH no TOMy, hto o6mee KOAHnecTBO xpoM030M abhhoh TpnaAbi 
paaHO 74, c.(J)opMHpoBajiocb, BepoHTHO, 3a cneT AByx HeAOCxaioiUHX xpoM030M. 

HecoMHeHHO, hto h npHcyTCTBHe SKCTpaHyKJieapHoro Tejibua h o 6 pa 30 Ba- 
HHe Ao6aBOHHoro KapAHKOBoro HApa hbahiotch pe3yAbTaTOM paHee OTMeneHHbix 
aHOMajiHH b npouecce peAyKUHOHHOro AeAeHHH. 

Hyuejuiioc b onncbiBaeMbin nepnoA eme BnoAHe xoporno coxpaHHeTCH h 

nOnpeHCHeMy nAOTHblM KOAbUOM CHAbHO BbITHHyBIIIHXCH KJierOK OXBaTbIBaeT 

MaiepHHCKyio KAeTKy. HeKOfopoe o6eAHeHHe KAeTOK HyueAAioca npoTonAa3Mon, 
HBAHK>meiicH nepBbiM npH3HaKOM ero AereHepauHH h HaMenaiomeecH eme co 
CTaAHH cnnpeMbi, Tenepb npHBOAHT k o6pa30BaHHio SoAbinoro KOAHnecTBa 
AOBOAbHo KpynHbix BaKyoAen. Meacuy TeM y>Ke c(J)opMHpoBaACH h xaneTyM. 
On coctoht H3 KAeTOK, nAOTHO coeAHHeHHbix MeacAy co6oh, coAepacaiunx 
CBeTAyio, MeAKO-3epHHCTyio, He BaKyoAH3HpoBaHHyio HAa3My h no OAHOMy 
IlOHTH OKpyrAOMV HApy c OAHHM KpynHbIM H AByMH-TpeMH MeAKHMH HApblUI- 
KaMH. CyAH no noAonceHnio HAep n Ta6AeTHaron (J)opMe, KAeTKH TaneTyMa, 
bhahmo, TOAbKO-HTO npeTepneAH HecKOAbKO nocAeAOBaTeAbHbix AeAeHHH b npo- 
AOAbHOM HanpaBAeHHH, BCAeACTBne nero o6pa30BaAacb o6niHpHaH noAOCTb, 
AHUIb Ha 2 /:i 3aHHTaa HyueAAHpHOH HaCTbK) CeMHnOHKH. MHKpOnHAHpHan. TpeTb 
ee ocTaeTCH cbo6oahoh, Tanoe cooTHomeHne coxpaHHeTCH h b AaAbHeHineivi, 
BnAOTb ao nepBoro AeAeHHH HApa 3apoAwnieBoro Mernica.. TaKHM o6pa30M 
pa3BHTne oKaftMAeHHOH HHTeryMeHTaAbHbiM TaneTyMOM noAOcra npeAfnecTByer 
pa3BHTHio, BnocAeACTBHH ueAHKOM 3anoAHHiomero ee, 3apoABimeBoro MeuiKa, 
3HanHTeAbH0 onepentan ero. 

rOMeoTHnHHecKoe ixenenae, HepeAKO conpoBoacAaioiueecH y>Ke ox m ene hh bi mh 
B bime HenpaBHAbHocTHMH, npOTeKaeT oneHb SbicTpo. Bo BpeM-n MeTa(J)a3bi 
npoTonAa3Ma 6oAee rycTbiM h TeMHbiM CAoeM rpynnnpyeTCH BOKpyr HAep, He 
o6pa3yn, BnponeM, ocofieHHO nAOTHoro KOAbua, CTOAb xapaKTepHoro aah mho- 
rnx CAO>KHOUBeTHbix h, b nacTHOCTH, Hen3MeHHo npncyTCTByiomero npn MHKpo- 
cnoporeHe3Hce y AaHHoro BHAa. Pe3yAbTaTOM roMeorannHecKoro AeAeHHH 
HBAneTCH o6pa30BaHne neTbipex MaKpocnop, H3 KOTOpbix hh^khhh, t. e. xaAa- 
3aAbHan BnocAeACTBHH pa3BHBaeTcn b 3apoAbimeBbiH MemoK h ynce c caMoro 
HanaAa OTAHnaeTCH ot ocTaAbHbix SoAbuiHM pa3MepOM, HecKOAbKO 6oAee CBeT- 
aoh, CAerna BaKyoAH3HpoBaHHon nAa3M0ft h KpynHbiM, o6Hapy>KHBaK)mHM 
AenTeAbHoe cocTOHHHe hapom (pnc. 9a). OcxaAbHbie Meracnopbi, HaHHHan 
c SAH^canmeH k xa3anbHOH, nocAeAOBaTeAbHO noAsepraiOTCH AereHepauHH. 
IlepBbiM npH3H3KOM HacTynAeHHH 3Toro npouecca HBAneTCH cHAbHoe noTeM- 
HeHne CHanaAa HAptiuiKa, 3aTe\i HApa h HaKOHeu Bcero npoTonAacia. Otmh- 
paioman MHKpOCnopa CTaHOBHTCH AHH3006pa3H0H, COOTBeTCTByiOLUHM 06pa30M 
Ae(J)opMHpyeTCH h Kpyrnoe BHanaAe hapo; b AaAbHeHineM, nou BAHHHHeM Bee 
nporpeccnpyioiueft peAyKUHH h AaBAeHHH pa3pacTaiomeHCH xaAa3aAbHOH MaKpo- 
cnopbi, noTeHunaAbHbie Meracnopbi eme cHAbHee cnAiomHBaioTCH b npoAOAbHOM 
HanpaBAeHHH, npHodpeTan noHTH AeHTOBHAHyio (J)opMy. Phc. 10a (J)HKcnpyeT 
MOMeHT, KorAa xaAa3aAbHan MaKpocnopa no cbohm pa3MepaM npeBoexoAHT 
Bee Tpn ocTaAbHbie, HApo ee HecKOAbKO BbiTHHyBmeecn, c KpynHbiM haphuikom, 
oKpyaceHHbiM ninpoKHM abophkom, 3aHHMaeT ueHTpaAbHoe noAoaceHHe h o6Ha- 
pyHCHBaeT TOHKyio xpoMaTHHOByio ceTb, BCTynan b npo(|)a3y npHSAHHcaiomerocH 
AeAeHHH. CAeAyioman 3a Heii MaKpocnopa HaxoAHTCH b nocAeAnen ctbahh 
AereHepauHH, HMeet nepHoe, coBepmeHHO 6eccTpyKTypHoe hapo h oneHb TeMHyio 
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roMoreHHyio naa3My. Ho HeKOTopon CTeneHH peuyKmiH KocHynacb h TpexbeH 
MaKpocnopbi, Me>K^y TeM KaK MHKponHAHpHan Bee eme coxpaHHeT nepBO- 
HanaAbHyio KAHHOBHAHyio (J)opMy h BnojiHe HopMaAbHbiH o6iuhh o6ahk. KaK 
npaBHjio, Hafi^io^aeTCH ciporoe cooTBeTCTBHe MexcAy tcmrom pa3BHTHH xajia- 
3 a;ibHOH MaKpocnopbi h OTMHpaHHeM noTeHUHanbHbix MaKpocnop, HHOrAa, 
BiiponeM, peAyKunn nocAeAHHx npoTexaeT 6bicTpee. 

XtajibHeninee pa3BHT.ne HApa xa;ia3a^bHOft Meracnopbi xapaKTepH3yeTcn 
oopa30BaHHeM 6oAee njiOTHbix hhtch* KOTOpbie, nocTeneHHO yKOpaHHBancb 
h yTOJimaacb, (J)opMHpyioTCH b xp0M030Mbi (pnc. 10 b, c). B TeneHne SToro 
nepHOAa HApo Hecm/ibKO CMemaeTCH b xaAa3aAbHOM HanpaBAeHHH; UHTonAa3Ma 
ocTaeTca cbctaoh h CAerKa BaKyo./iH3HpoBaHHOH. OcTaTKH pe.n.yuHpOBaHHbix 
Makpocnop b BHAe Tpex, hah name AByx, coBepuieHHO Ae(J)opMHpoBaHHbix 
o6pa30BaHHH, b TeneHne oneHb HenpoAOA>KHTeAbHoro BpeMenn eme coxpa- 
hhiotch Ha MHKponHJiapHOH hhcth pa3BHBaiomerocH 3 apOAbimeBoro MeuiKa; 
b HexoTopbix CAyuanx ohh Ha6AioAaioTCH eme bo BpeMH neTbipexHAepHOH 
ctbahh 3apOAbimeBoro MeniKa (pnc. 13), o6biHH.o xce Hcne3aiOT eme paHbme. 

BaxcHo OTMeTHTb, hto b TenenHe Bcero A^HTeAbHoro nepHOAa OTMHpaHHH 
Manpocnop B AIOfiOH H3 HHX HaCTO MOHCHO HaSAIOAaTb npHcyTCTBHe xpoMa- 
THHOBoro SKCTpaHyKJieapHOro Tejibua hah Aawe BnoAHe neTKO AH(|)epeHUH- 
poBaHHOro Ao6aBOHHoro HApa (pnc. 9a, b), hto onnTb-TaKH hbahctch cjieA- 
CTBneM HenpaBHJibHoro pacxoKAeHHH xpoM030M k noAiocaM h Bbi6pacbiBaHHH 
H3BeCTHOH HaCTH HX B KAeTOHHyiO nAa3My BO BpeMH TOMeOTHnHHeCKOrO Ae- 
,/ieHHH. 9tot npouecc Biio.me roMOAornneH HabnioAaeMOMy npn MHKpocnopo- 
reHe3Hce o6pa30BaHHio neHTaA h reKcaA, pa3Hnua 3aKAioqaeTCH Jiuuih b tom, 
HTO B AaHHOM CAyqae, B BHAy OTCyTCTBHH UHTOKHHe3a, 3TH KapJIHKOBbie HApa 
ne o6pa3yioT caMOCTOHTejibHbix Maxpocnop, ' a ocTaiOTCH b KanecTBe npHAa- 
TOHHbix HAep h b AaAbHenmeM HaueAO AereHepHpyioT BMecTe c TeMH Manpo- 
.cnopaMH, b njia3Me KOTopbix ohh norpy^KeHbi. Ecah AobaBOHHoe HApo npHHaA- 
aokht xaAa3ajibHOH Maxpocnope, oho, He BCTynan b AeAeHne, npoAOAHtaeT 
cymecTBOBaTb AOBOAbHO AOAroe BpeMH, h HHorAa ocTaTKH ero coxpaHHioTcn 
Aa>Ke b nepnoA neTbipexHAepHOH ctbahh 3apoAbimeBoro MemKa. 

He;ib3H He ynoMHHyTb eme o 3HanHTeAbH0M pa3HOo6pa3HH pa3MepoB Been 
HyueA/iapHOH nacTH ceMHnonKH Ha oahoh h toh me CTaAHH ee pa3BHTHH. 3to 
noAoxteHHe KocBeHHO mo>kho HAAiocTpnpOBaTb cpaBHeHKeM cAe^iaHHbix npn 
OAHHaKOBOM yBejiHneHHH pHC. 9 a, H3o6pa>KaK)mero toabko-hto c(})opMHpOBaB- 
iiiHecH MaKpocnopbi, h pHC. 10 c, nepeAaiomero xoth h 6oAee CTapyio, ho 
3Ha i iHTejibH0 MeHbmyio no cbohm pa3Mepa'M TeTpaAy. He MeHee pe3Ko pa3- 
HOo6pa3He ofi^eMOB BbicTy-naeT b yxce totobux 3apoAbimeBbix MeuiKax 
(pnc. 16 H 17). 

napa^AejibHo c pa3BHTHeM xa^asaAbHon MaKpocnopbi npoHcxoAHT otmh- 
panHe Hyuei.iHpHoro anHAepMHca. npouecc stot ocymecTBAHeTcn b Bbicmen 
CTeneHH MeA^eHHO, 6,/iaroAapH neMy b TeneHHe nonTH Bcero nepnoAa cyme- 
cTBOBaHHH TeTpaAbi Hyue.iAioc b ocmeM Bee nee xopomo coxpaHHeTca. CHana^a 
.iHuib OTAeAbHbie KAeTKH, npeHMymecTBeHHO xa^asaAbHOH naern HyueAAioca, 
npoHBAHioT nepBbie npH3HaKH AereHepaunn, BbipaxcaiomHecn b noTepe HAepHOH 
cTpyKTypbi h obiueM noTeMHeHHH Bcero npoTonAacTa: K.ieTKH MHKponHAHpHOTO 
KOHua MexcAy TeM o6HapymHBaioT jiHiiib cHAbHyio BaKyOAH3aunio. noA bahh- 
HneM Bee yBeAHHHBaiomerocH pacTnxceHHH pacTymeft MaxpocnopoH Bee 6oAbme 
TepneTcn neTKOCTb KAeTonHbix onepTaHHH. OcoSeHHO CHAbHOMy BbiTnrHBaHHio, 
seAymeMy b KOHue kohuob k pa3pbmy, noABepraioTCH kacthh ueHTpaAbHOfi 
o6AacTH; octbtkh HyueAAioca yBAenaiOTCH pacTymHM 3apoAbimeBbiM MeuiKOM 
BHH3 H HeKOTOpoe BpeMH eme COXpaHHIOTCH Ha ero MHKponHAHpHOM KOHue 
B BHAe HepHbIX, 3MeeBHAHbIX npHAaTKOB; TOHHO TaKHCe H B aHTHnOAaAbHOM 
KOHue 3apoAbimeBOro. Memxa oCbinHO BnAOTb ao BOCbMHHAepHOH ctbabh 
MO>KHO HafiAIOAaTb 0CT3TKH HyueAAHpHOH TKBHH (pHC. 11, 12, 14). JlHIUb B BHAe 
HCKAioqeHHH OTAeAbHbie AereHepHpoBaBmne kaotkh HyueAAioca BCTpenaioTCH 
h Ha totobom k onAOAOTBopeHHio 3apoAbimeBOM Meuixe (pnc. 17). Kan bhaho, 
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npO£OJi>K;iTe/ibHOCTb cymecTBOBaHna h\ ue/Liioca y Parthenium argentatum 
b o6meM HecKOJibKo MeHbiue, new, Hanp., y oTHoenureroen k toh nee rpyrine 
Heliatitheae - Melarnpodinae poAa Silphium , r^e h y ue aa up h bi h KOJinanoK He 
TO-HbKo Bcer^a coxpaHaeTcn Ha BepuiHHe ynce BnoAHe c^opMHpoBaBiuerocji 
3apoAbimeBoro MeuiKa, ho eure npoAOA>KaeT, no mhchhio aBTopa, npouBAHTb 
H3BecTHyio >KH3He,zieHTejibH0CTb, pa3BHBan 6oAbiuoe koA nuecTBO BakyoAen h Aa>Ke 
pacm (cm. Meppe^b, Merrell, 1900, ra6ji. V, pnc. 38 w Ta6ji. VI, pnc. 43 h 44). 
HuorAa, BnpoueM, y rBaniOAbi AereHepaunn paHbiue Apyrnx oxBaTbiBaeT KJieTKH 
MHKponHJinpHOH nacTH HyueAAioca, Tor^a nocAeAHHH pa3pbiBaeTCn He b cepe- 
AHHe, a Ha MHKponnAHpHOM KOHue, o6pa3yn 6axpoMuaTyio OTOpoHKy BOKpyr 
npoSHBiuencH cKB03b Hero BepuiHHbi 3apoAbiuieBoro MeuiKa (pnc. 11). 

3apoAbimeBbiH MernoK cpaBHHTeAbHO a o./iro ocTaeTcn oahoha^Phum, 3aTeM 
HApo ero npHCTynaeT k nepBOMy AejieHHio, CTaAHH TeAO(J)a3bi KOTOporo conpo- 
BO>KAaeTCfl noHBneHHeM b SKBaTopHaAbHou hbcth BepeTena eABa 33MeTHOH 
3 epHHCT 0 CTH (pnc. 11). Ilpouecc Ae^eHHH, npoTeKaiomHH b caMOM ueHTpe 
K.ieTKH, rAe cocpeAOToneHa h ocHOBHan Macca nna3Mbi, npOHcxoAHT b npoAOAb- 
hom nanpaBAeHHH, TaK hto AonepHne HApa He 3aHHMaior sKBaTopnaAbHoro hoao- 
>KeHHa, Katf Hanp. y Silphium (Merrell, 1910, tb6a. V, pnc. 34), a cpa3y >Ke 
OpHeHTHpyKDTCH K nOAIOCaM. TOAbKO-HTO C(J)OpMHpOBaBUlHeCH HApa SoraTbl 
xpoMaTHHOM, o6Hapy>KHBaiOT rpyoo 3epHHCTyio, no3Anee ceTuaTyio CTpyKTypy 
h coAep^KaT no OAHOMy HApbiuiKy, b KOTOpbix HepeAKO y>Ke npncyTCTByeT 
He6ojibuian ueHTpanbHan BaKyoAH, cTOAb oObmHan aah SoAee no3AHHx CTaAHH 
pH3BHTHH 3apOAbIUieBOrO MeiHKa. 

B nepnoA ABynAepHocTH 3apoAbiuieBbiH MeuiOK He achcht yn<e KaK paHbiue 
coBceM cbo6oaho b o6pa30BanHOH HHTeryMeHTOM noAOCTH, Tenepb MeacAy hhm 
h TaneTyMOM ocTaeTcn Anuib cpaBHHTeAbHO y3Kaa m.eAb (pnc. 12). Onryphi 
AeAeHHH, nonaAaBmnecH b KJieTKax TaneTyMa, CBHAeTenbCTByioT o Bee eme 
npOAOAHcaiomeMCH pocie stoh TKaHH, Tenepb eAsa nocneBaiomen 3 a SbiCTpo 
yBeAHHHBaiomHMCH b cbohx pa3Mepax 3apoAbimeBbiM mcuikom. 

C^eAyiomee jiejienue HAep 3apoAbimeBoro Menika, Kax h nepBoe, ocymecT- 
BJiaeTca b npoAOJibHOM HanpaBAeHHH, BCAeACTBne qero HApa, Kak npaBHAo, 
pacnoAaraioTCH Apyr HaA apytom ; Anuib HHorAa OAna, name MHKponHAHpHan 
napa HAep Jie>KHT HecKOAbKO Hanckocb (pnc. 13). npn6AH3HTeAbHo- c 9Toro 
MOMeHTa Ha6AK)AaeTCH BHauHTeAbHoe oSeAHeHne 3apOAbimeBoro MeuiKa npoTO- 
nAa3MOH h o6pa30BaHue 6oAbiuoro KOAnuecTBa KpynHbix BakyoAen, (5oAee 
rycran h TeMHan nAasMa coxpaHHeTca jiHiub b6ah3h ha^p, OTKyAa cpaBHH- 
TeAbHO iiaothhmh TH>KaMH pacxoAHTcn k nepncjiepHH. HHorAa, I<aK y>Ke OTMe- 
uaAocb, Ha 3toh CTaAHH npncyTCTByeT OKpynceHHoe cBeTAbiM opeoAOM UAa3Mbi 
xpoMaTHHOBoe TeAbue, bhahmo, npeACTaBAHiomee co6oh ocTaTOK AereHepnpo- 
BaBinero MHKpoHyKAeyca, npnHaAAe>KaBmero xana3aAbHon Manpocnope. 

TpeTbe AeAeHHe npHBOAHT k oopa30BaHHio BOCbMH HAep, 6bicTpo opneHTH- 
pyioiuHxcn b HanpaBAeunn, cbohctbchhom roTOBOMy 3apOAbimeBOMy MeuiKy 
(pnc. 14). HHTepecHO 3aMeTHTb, hto y TBaniOAbi paHbrne OA^BaiOTCH o6oaoh- 
KaMH npoTonAacTbi aHTHnoAaAbHoro KOHua, TorAa nan y Toro nee Silphium, 
noBHAHMOMy, cKopee OKOHnaTeAbHo (JiopMHpyeTcn MHKponnAnpHbin KOMnneKc 
KAeTOK (Merrell, 1900, Ta6A. 1, pnc. 37). flaAee ot oSenx TeTpaA otacah- 

lOTCH BepXHHe H HH)KHHe nOAHpHbie HApa, n03AHee CAHBaiOIUHeCH BO BTOpHH- 
noe HApo 3apOAbiuieBoro MeuiKa. Tpw MUKponHAnpHbix HApa o6pa3yioT BcerAa 
ueTKO AucJiepeHUHpOBaHHbiH nnueBon annapaT, coctohuthh H3 oahoh flfiue- 

KAeTKH H AByX CHHepTHA, OCTaAbHbie Tpn HApa COCTaBAHFOT aHTHnOAaAbHyiO 
rpynny. 

TaKHM o6pa30M y nccAeAOBaHHon (jDopMbi rBaftioAbi nponcxoAHT Bee nnTb 
ACAeHHH, BeAyu^nx k (JiopMupoBaHHio BoebMHHAepHoro 3apoAbiiueBoro MeuiKa. 
lipeKpaiueHun pa3BHTnn Ha ueTbipexHAepHon ctbahh hah odpa30BaHHH HopMaAb- 
Horo nHTHHAepHoro 3apoAbiuieBoro MeuiKa, Kan, Hanp. y Elatostema sessilis, 
He HaSAioAaeTCH. Kan npaBHAO, b 3ap0AbiiueB0M MeuiKe npoBOAHTca cTporan 
c n e u h a a h 3a uh h ero HAepiibix 3AeMeHTOB. 
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BnoJiHe c(J)opMHpoBaBLUHHCH 3apoAbimeBbiH MeuioK, no cpaBHeHHio c HyueJi- 
jiiocom, 33MeTHO yBejiHHHBaeTCH b cbohx pa3Mepax, BnponeM BejwnHHa pa3jiHH- 
Hbix 3apOAbimeBbix MeuiKOB CHJibHO BapbnpyeT. nepBOHanajibHo Ha BceM CBoeM 
npOTHHceHHH 3apOAbiiiieBbiH MemoK HMeeT nonra OAHHaKOBbin A^aMeTp (pnc. 15), 
ii03AHee CTaHOBHTCH rpymeBHAHbiM, HanSoJiee CHJibHO pacuiHpHHCb Ha ypoBHe 
AHa HHueKJieTKH (puc. 16 h 18); HHorAa, OAHano, h b AajibHeHineM 3apOAbime- 
Bbin MemoK coxpaHneT uHJiHHApHnecKyio (J)opMy (pnc. 17). flftueBOH annapaT 
rBaniojibi no CBoen CTpyKType oneHb 6 jih30k k THny Apyrnx cjioacHouBeTHbix 
(pnc. 15). JXse AJiHHHbix, rpymeBHAHbix, coBepmeHHO OAHHaKOBbix cHHeprHAbi 
pacnojiaraiOTen phaom, cjierKa Hajieran Apyr Ha Apyra h Ha 2 / 3 npHKpbiBan 
HHueKJieTKy, cyateHHbiH KOHeu hx AOBOJibHo Aajieno BAaeTcn b MHKponnjie hto 
B oo6me xapaKTepHO ajih cjio>KHOUBeTHbix. B mojioaom B03pacTe ohh jiHineHbi 
BaKyojieft h coAepacaT KpynHbie, OBajibHbie, pacnojioaceHHbie b cepeAHHe HApa. 
51nueKjieTKa b HHHCHen CBoefl nacTH HanojmeHa rycTOH, a b BepxHen 6o;iee 
pa3pe>KeHHOH h cBeTJion njia3MOH, OAHano BaKyojien Ha stoh ct3ahh He Ha6Jiio- 
AaeTcn, Aa hb AaJibHenweM npHcyTCTBHe hx b ooc(})epe He o6n3aTejibHO, xoth 
b 6o^bniHHCTBe cJiynaeB Bee nee HMeeTCH oAHa KpynHan BaKyoJib b MHKpo- 
nHjinpHOH o6jiacTH, a hhotas h BTOpan, 3HanHTejibHO MeHbinan Ha npoTHBO- 
noJiOHCHOM KOHue (pnc. 25). HApo HftueKJieTKH ot Hanajia ao KOHua ocTaeTCH 
^e>fcaTb b ee HanSojiee 6oraTOH npOTonjia3MOH HHAcnen nacTH. Kan no cbohm 
pa3MepaM h (J)opMe, Tan h no coAepacaHHio b HApbiuiKe ueHTpajibHOH Kpyrjioft 
BaKyojiH oho BnojiHe TO>KAecTBeHHo c o6ohmh nojiapubiMH HApaMH.. 

AHTHnOAbl 33HHMaK)T 06 bIHH 0 l / B , a HHOTAa H HeCKOJIbKO 6ojibmyio naCTb 
3apoAbimeBoro MeniKa. Hhcjio hx KOJie6jieTCH \ie>KAy Tpe\iH h AeyMH, npnneM 
nocjieAHee Bee ace hbjihctch npeo6jiaAaioiii > HM. JjByKJieTHbin aHTHnoAajibHbin 
KOMnjieKC C HHHCHeH OAHOHAepHOH H BepXHeft AByHAOpHOH aHTHnOAOH H3Be- 

CTeH cpeAH Compositae, Hanp., y HeKOTopbix bhaob Eupatorium (Holmgren 1919) 
h Bidens (H a ji b r p e h, Dahlgren, 1920), y Helianthas annuus (r e re ji b- 
m a h e p, Hegelmayer 1889, Tackholm 19,16, Dahlgren 1924), Cosmos bipin- 
ncitus , Cosmidium Burridgeanum (Tackholm 1916), Xanthium spinosum (He¬ 
gelmayer 1889), Grindeha squarrosa (Xoy, Howe 1926), Arnica montana 
(AcJ) ue ji ny c, Afzelius 1924,) h Ap. y Parthenium argentatum npH HaJiHHHH 
.iHiiib AByx aHTHnoA hjih Ha6jnoAaeTCH tohho Tanoe ace KOJinnecTBeHHoe 
cooTHomeHHe HAep, KaK h y Apyrnx, BbimenpHBeAeHHbix cjioatHOUBeTHbix, hjih 
>Ke BepxHHH KJieTKa 0Ka3biBaeTCH Toate OAHOHAepHOH, ho KaK caMa KJieTKa, 
Tax h npHHaAJie^Kamee en HApo BABoe npeBocxoAH HopMajibHbie pa3Mepbi, hto 

HBJIHeTCH AOKa3aTeJIbCTBOM pa3BHTHH 9TOH THnepTpO(J)HpOB^HHOH aHTHHOAbl 
3a cneT AByx BepxHHX KJieTOK. 9T0My (J)aKTy MonceT 6biTb Aa ho ABa oS^hc- 
HeHHH. C OAHOH CTOpOHbl B03HHKH0BeHHe KpynHOH KJieTKH MOHCHO paCCMaTpH- 
BaTb KaK HBjieHne btophhhoto xapaKTepa, KaK ^ pe3yjibTaT nocJieAyiomero 
cjihhhhh BTopoH h TpeTbeH aHTHnoA; c ApyroH CTopoHbi npOHCXOHCAeHHe ee 
Mo>KeT 6biTb cjieACTBHeM oTcyTCTBOBaBinero b caMOM Hanajie o6pa30BaHHH 
neperopoAKH MencAy AByMH BepxHHMH aHTHnoAaMH h nacTo ocymecTBJiniome- 
rocn oneHb paHHero cjihhhhh npHHaA^encaiUHx hm HAep. nocjieAHee npeAno^o- 
>KeHne KanceTcn Han6ojiee oTBenaiomHM AOHCTBHTejibHOCTH, t. k. hh pa3y He 
npnxoAHAocb HaSjnoAaTb HeH36e>KHoro b nepBOM c.iynae pacTBopeHHH vnee 
TOTOBOH KJieTOHHOH 060 JI 0 HKH H HOCTeneHHOrO CJIHHHHH AByx npOTOnJiaCTOB 
TaK nee h TeKrojibM (1916), npocjieAHBuiHH npouecc pa 3 BHTHH AByx aHTH¬ 
noA B33MeH Tpex y Cosmos h Cosmidium , paccMaTpHBaeT 3T0,5iBjieHHe ksk 
pe3y;ibTaT OTCyTCTBHH UHTOKHHe3a B CaMblH paHHKH nepHOA (J)OpMHpOBaHHH 
aHTHnoAajibHoro KOMnjieKca. B cboio onepeAb h III Hap(J) (1929, dp. 160) 
CHHTaeT npncyTCTBHe AByKJieionHoro aHTHnoAajibHoro annapaia cjieACTBHeM pe- 
AyunpoBaHHoro pa3BHTHH h CT3BHT ero b cBH3b c pacnojiOHceHHeM o6ohx xajia- 
3a,TbHbix HAep b nepnoA neTbipexHAepHoft ctbahh 3apoAWineBoro Meunca h 
pacnpeAeAeHHeM u,HT0nAa3Mbi h KjieTOHHOro coKa. Kan npaBHjio, aHTHHOAbi 
pacnoJiaraioTCH b oahh pha Apyr HaA ApyroM, hto cBOHCTBeHHo TBKHce w 
CojibiiiHHCTBy ApyrHx Compositae h HecoMHeHHO ctoht b cbh3H c He3HanH- 
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TejIbHOH IHHpHHOH 3apOAbIIIieBOrO MeillKa, HCKJIIOHaiOIUeH B03M0)KH0CTb HHOrO 
pacno^io^KeHHH hx. B peAKHx cjiynaax, Kor^a no3BOJiaioT pa3Mepbi MeuiKa,. 
BCTpe^aeTCH HHoe 6;iH3Koe k Tpeyro;ibHOMy pacnojio>KeHHe aHTHnOAajibHbix 
KJieTOK (pnc. 16). flApa aHTHnoA oTjiHnaioTCH odHJineM HApbimeK h CTpyK- 
Typoft, CBOHCTBeHHOH aupaM TaneTyMa h Apyrnx, BbinojiHHiomHX nmaiomyK) 
({jyHKUHio TKaHen. IlepBOHaqajibHo b aHTHnoAax coAep>KHTCH no OAHjpMy HApy, 
no3^Hee Bee Tpn kjictkh OKa3biBaiOTCH AByaAepHbiMH ("pnc. 16 h 18) hjih 
b tom cjiynae, ecjiH hx Bcero ABe, b BepxHen KJierKe o6pa3yeTcn neTbipe 
nApa (pnc. 20). Kan bhaho, HApa 3Tofi K.ieTKH, B03HHKmeH 3a cneT AByx 

BepXHHX aHTHROA, H CJIHBUIHCb, He TepniOT CBOeft HHAHBHAyaJIbHOCTH, coxpa- 
hhh cnocofiHOCTb k caMOCTOHTejibHOMy AejieHHio, mo Bbipa}KaeTCH b npn- 
cyTCTBHH b AaHHOH KjieTKe qeTbipex n^ep. TeHAeHUHH k 6o;ibmeMy yBejiHneHHio 
KOJiHnecTBa HAep aHTHnoxi y rBaniojibi, b npoTHBonoJioacHocTb ApyrHM Compo - 
sitae . He Ha6;noAaeTCH. £Upa, bhahmo, Ae./iHTCH aMHToraqecKHM nyTeM, o neM, 
MeKAy npo^HM, cBHAeTejibCTByeT h nojmoe oTcyTCTBHe KapTHH KapnoKHHe- 
ranecKoro AeJieHHH. BiopHHHoe cjiHHHue AByx nj^ep hocht jiHinb cjiynaHHbiH 
xapaKTep h BCTpenaeTca npH6;iH3HTe^bH0 c MOMeHTa nepBbix AejieHHH HApa 
SH^ocnepMa. B mojioaom, eme UH^inHApHnecicoM 3apOABiineBOM MeuiKe aHTH- 
noAW cHa6>KeHbi MHoronHCJieHHbiMH He6ojibuiHMH BaKyojiHMH, no3Anee ohh 
o6Hapy}KHBaioT obHJiHe rycTOH h tcmhoh njia3Mbi, a 3 aTeM b nepHOA pa3BH- 
thh 3apoAbima CHOBa odoramaioTCH BaKyojiHMH. AHTHnoAbi y Parthenium ar- 
gentatum oTJiHHaioTcn yAHBHTejibHOH }KH3Hecnoco6HOCTio, npoAOJDKaa cyme- 
CTBOBaTb B AOBOJIbHO XOpOmeH COXpaHHOCTH Aa}Ke npH HaJIHHHH y}Ke MHOrO- 
KJieTOHHoro 3apoAbima (pnc. 22) h (J)opMHpyK)LAerocH SHAOcnepMa (pnc. 21). 
HaKOHeu OTTecHeHHbie h CHJibHo cAaBJieHHbie pa3BHBaioiuHMCH aHAOcnepMOM, 
aHTHnoAbi cT>e}KHBaK)TCH, TeMHeioT, jiHuiaioTcn HAep h TaKHM o6pa30M AereHe- 
pnpyiOT; 6ojiee paHHBH AereHepauna hx Ha6jnoAaerca Jinnib b HCKjnonHTe.ib- 
Hbix cjiynanx (pnc. 23). 

06a nojiapHbix HApa coBepmeHHO oAHHaKOBbi no cbohm pa3MepaM, (J)opMe 
h cTpyKType h odHapyacHBaioT 6o;ibmoe cxoactbo c hapom HHueK./ieTKH. Ohk 
no^TH npaBHJibHO OKpyn/ioH (J)6pMbi, odjiaAaiOT tohko - cemaTOH CTpyKTypoft 
h coAepataT He c/ihiukom khtchcmbho KpacaiuHeca HApbiuiKH c oahoh ueH- 
xpajibHOH BaKyojibio (pnc. 15, 16, 28a). HHorAa b nojiapHbix HApax, a BnocvieA- 

CTBHH H BO BTOpHHHOM HApe 3apOAbIUieBOrO MeUIKa, BMeCTO OAHOH OKpyrOH 
HyKJieojinpHOH BanyoAH 3aKJnonaeTcn 2-3 6o;iee mcjikhx h 6oAee pa3HO- 
o6pa3Hbix no CBoen (J)opMe (pnc. 25, 28d). nojinpHbie HApa He aojito co- 
xpaHHiOT CBoe nepBOHanajibHoe nojio^KeHne. BcKope ohh HanpaBJfaioTCH k ueHTpy 
iiona eme MeJiKo BaKyojiH3HpoBaHHOH nepBHHHOH KJieTKH SHAocnepMa, conpn- 
KacaiOTCH Apyr c ApyroM h b npouecce cjihhhhh BnjiOTHyio npn6^H)KaK)TCH 
k ocHOBaHHio HHueKjieTKH (pnc. 15, 16, 28a), rAe h ocymecTB^neTCH no.iHoe 
cjiHHHHe hx (pnc. 17). 3tot npouecc pa3BepTbiBaeTcn b t3koh nocjieAOBaTe^b- 
hocth: CHanajia HApa TecHO npH^KHMaioTcn Apyr k Apyry (pnc. 28a), b TO^Ke 
hx conpHKOCHOBeHHH pacTBopneTCH HAepHan o6o^onKa (pnc. 28b), 3aTeM 
CJIHBaiOTCH HApblLUKH (pHC. 28c, d) H HaKOHeil, B03HHKaeT HApO SHAOCnepMa 
c BaKyojiH3HpoBaHHbiM h HepeAKO AOCTHraiomHM rnraHTCKHX pa3MepoB HApbirn- 
kom (pnc. 28c, 25). Kan npaBHJio cjiHHHHe nojinpHbix HAep 3aKaHHHBaeTcn erne 
3aAO.iro ao nepBoro Ae.ieHHn HftueKJieTKH h ao onjioAOTBopeHHH HApa shao- 
cnepMa. OAHano b OTAe^bHbix CJiynanx npouecc cahhhhh HeJib3H cnmaTb 
3aK0HneHHbiM h b caMbift MOMeHT ero OMOAOTBopenna, t. k. BTopH^Hoe 5upo 
3apoAbimeBoro MeiiiKa Bee eme o6Hapy>KHBaeT HCHyio AByjionacTHOCTb h 060- 
cod^eHHocTb o6ohx HApbimeK. KapTHHbi, HecoMHeHHO CBHAeTejibCTByiomeH 
o npoHcxoAHmeM y Parthenium argentatum onjiOAOTBopeHHH HHueKJieTKH, 
BHACTb He yAa^ocb. IlpaBAa He3aAOJiro ao Haqajia pa3BHTHH 3apoAbmia 
B HApe HHUeKJieTKH CnJIOHIb H pHAOM MO)KHO KOHCTaTHpOBaTb HaJIHHHe ABVX 

pa3jiHHH0H BejinqHHbi HApbimeK (pnc. 16, 27a, b), KOTopoe odbiqHO noHH- 
MaeTCH KaK KOCBeHHOe AOKa3aTe^ibCTBo ocyiuecTBHBmerocH npouecca on.io- 
AOTBopeHHH; OAHaKO Ma.ieHbKoe hapbiihk'O Mo>KeT h He npHHaA^ie>KaTb cnep- 
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mhk), a ciHiiib orno^KOBaTbCH or nepBHHHoro HApbimka HHuekAeTXH. Ochobh- 
Baibcs na oahom stom (J)aKTe npn peuieHHH Bonpoca 06 onAOAOTBopeHHH BOo6me 
oneHb pHCKOBaHHo, a b OTHomeHHH rBaniojibi, no^03peBaeMOH b napTeHoreHera- 
necKOM pa3BHTHH, Tpe6yeTCH TeM 6ojibmaa ocropoxcHOCTb. HeoAHOKpaTHo 
npHXO^HJlOCb BHAeTb 0CT3THH nblAbUeBOH Tpy6KH, npOHHKUieH B 3ap0^binieBbIM 
MeuioK nyTeM HopMajibHOH noporaMHH. HnkakHx npncnoco6;ieHHH, npenHT- 
CTByioui.Hx 3T0My HBJieHHio h oTMeneHHbix y HeKOTopbix, o6bmHO napTeHoreHe- 
TH^ecKH pa3MHo^caiomHxcH pacTeHHH b BH^e 3aKynopKH MHKponHjinpHoro na- 
Hajia y Wikstroemia itidica L. (Winkler 1904) hah njioTHoft, noHTH kyTHHH3H- 
poBaHHoft o 6 oao 4 hh, o^eBaioineH 3apoABimeBbiH MeinoK y Thismia clandestina 
(Meyer, 1910) — y Parthenium argentatum He HaOjno^aeTCH. MoMeHT npoHHK- 
HOBeHHH cnepMHeB b 3apo^bimeBbiH MeuioK rBaioAbi yAaAOCb 3ac})HKCHpoBaTb 
AHLUb O^HH pa3 (pHC. 17). 06e CHHepTHAH Oka3aAHCb CHAbHO CMeiH,eHHbIMH H 

^e^opMHpoBaHHbiMH. CnepMHH 6biAH npe^CTaBjieHW b bhag roAbix, yAAHHeH- 
HblX H 3aOCTpeHHbIX Ha KOHUaX H^ep. no CpaBHeHHK) C nOCAeAHHMH MOMeHTaMH 
hx npe6biBaHHH b nbiAbueBOM -sepHe, ohh Ka3aAHCb ooAee ynnoTHeHHbiMH, CAerka 
COrHyTbIMH H, KaK 6yAT0, HaXOAHmHMHCH B COCTOHHHH HeKOTOpOEO COKpame- 
hhh; cnHpajibHOH 3aKpyneHH0CTH, CBOHCTBeHHOH ^pyrHM Heliatitheae , ohh He 
o6Hapy}KHBajiH. 06a cnepMHH OAHnanoBbi no cbohm pa3MepaM h 3HanHTeAbHO’ 
MeHbine H^ep HftuekAeTkH h sHAOcnepMa. 

Ecah Bonpoc 06 on.TOAOTBopeHHH HHueKjieTKH y Parthenium argentatun 
ocraeTCH oTKpbiTbiM, to b OTHomeHHH BTopHHHoro HApa 3apoAt»mieBoro Meuika 
ecTb nojiHoe ocHOBaHHe peuiHTb ero b noAoacHTeAbHOM cMbicjie. OnAOAOTBopeHHe 
ha pa SHAOcnepMa Bcer^a ocymecTBAneTCH oneHb no3AHO, HHorAa AHiiib noc.ie 
o6pa30BaHHe ABykAeTonHoro 3apoAbiuia (pnc. 18). B momcht onAOAOTBOpeHHH 
cnepMHH HBAHeTCH CHAbHO pa36yxniHM, BO MHOrO pa3 yBeAHHHBIHHMCH npOTHB 
CBoero nepBOHanajibHoro pa3Mepa h npHHHBiiiHM onepTaHHH HenpaBHAbHoro 
OBajia (phc. 18, 28 f ). JJah 3aBepmeHHH KapTHHbi onAOAOTBOpeHHH HApa shao- 
cnepMa HyxcHO ynoMHHyTb erne o HenoTopbix hbachhhx, 3acTaBAHiomHx chh- 
TaTbCH c B03M0>KH0CTbK) y Parthenium argentatum AHcnepMHH, t. e. onAOAO- 
TBopeHHH oahoto HApa AByMH cnepMHHMH l . Tak Ha pnc. 28 g ABa MeHbuiHx, 
OAHHakOBbIX Me>KAy C060K) HApa C He60AbIHHMH, 6AeAHO-CepbIMH HApbllHKaMH MO- 
ryT 6bITb HCTOAkOBaHbl TOAbkO kak ABa cnepMHH, OAHOBpeMeHHO CAHBatOmHXCH 
c hapom aHAOcnepMa. flaAee, npe3BbinaHH0 kpynHbie, AonacTHbie, y)Ke onAOAO- 
TBopeHHbie HApa 3HA0cnepMa c oahhm oneHb OoAbiiiHM HApbiuikOM, bobhhhihhm 
b pe3yAbTaTe cahhhhh o 6 ohx noAapHbix HAep h AByMH MeHbuiHMH, bhahmo 
npHHaAAeHcanrHMH AByM cnepMHHM,— no Been BeponmocTH npeACTaBAHiOT co- 
6 ok> npoAyKT AHcnepMaTHneckoro onAOAOTBopeHHH (pnc. 28 h, i, 26). Ohh 
b Bbicinen cTeneHH HanoMHHaior kapTHHy ofuioAOTBopeHHH AsyMH cnepMHHMH 
HApa HHuekAeTKH y'Gagea lutea (Nemec, 1912) h 3acTaBAHioT Bbicka3aTb npeA- 
noAOHceHHe o tom, hto y Parthenium argentatum , 6b!Tb MoxceT 3a cneT onjioAO- 
TBopeHHH niiueKAeTKH, npoHcxoAHT AHcnepMaTHneckoe onnoAOTBopeHHe HApa 
aHAOcnepMa. AHaAorHHHbin caynafi yace Ha6AioAaACH y ranAOHAHOro MyTaHTa, 


1 OiynaH AHcnepMHH OTMeqa.iHCb n paHee, ho Bcerjia JiHuib b OTHomeHHH nn pa HHueKJieTKH 
(Strasburger, 1884, cip. 64, Dodel, 1891, dp. 170, H e m e u, Nemec, 1912). 06bmHO ohh CBsi3aHbi 
c npHcyTCTBneM b 3apOAbimeBOM Memne HecKOJibKHx cnepMHeB, hto, no mhchhio LLI h a p cjj’a, 
nOAKpenJieHHOMy MHoroqHCJieHHbiMH npHMepaMH (1929, dp. 313), MO)KeT np0H30HTH bcjicacibho 
oahoh H3 cjieayiomHx ipex npnqHH. Han6ojiee qacio sto AOCTHraeTCfl BHeApeHHeM b 3apOAbime- 
Bbiii MemoK HecKOJibKHX nw.abueBbix Tpybon. Biopon npHHHHOH no^BJieHHH b 3apOAbimeBOM 
MeiiiKe HecKOJibKHX cnepMHeB MomeT nocJiy>KHTb o6pa30BaHne 6o.ibmero HHCJia My>KCKHX Hjxep 
b nbuibueBOM 3epHe. M, HaKOHen, He HCKJiioqeHa B03M0)KH0CTb (jjyHKUHOHHpOBaHHH b KaqecTBe 
ipeibero cnepMHH BereiaTHBHoro ha pa. y P. argentatum npncyTCTBHH b 3apOAbimeBOM Memne 
bo^ee AByx cBo6oAHbix cnepMHeB He 6 mao 3aMeneH0, ec.iH oho Bee 'Me HMeeT MecTO, to npo- 
HHKHOBeHHe JiHuiHHx cnepMHeB b a^hhom c.iynae HaH6oaee yaanHO MO)KeT 6biTb o6T>HCHeHo 
BneApeHneM Ao6aBOHHbix nbuibneBbix Tpy6oK, ABa Apyrnx TOJiKOBaHHH 9T0ro hbachhh, npHBOAHMMX 
IU H a p (j) O M, B OTHomeHHH TBaHHDAbl, BHAHMO, OTnaAaiOT, T. K. 06pa30BaHHH 60 Abmer 0 HHCAa 
HAep b My)KCK0M raMeTO(})HTe y Hee He HabAioAaeTCH, a BereTaTHBHoe HApo, KOTOpoe motao 6w 
cwrpaTb po.ib TpeTbero cnepMHH, y BToro pacTeHHH AereHepiipyeT eme b nbiAbueBOM 3epHe. 
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noAyneHHoro b pe3yjibTaxe CKpemHBaHHH Triticum compactum c Aegilops cykti- 
drica (Gaines h Aase, 1926). 

Hh no.aH 3 M 6 pHOHHH, hh anoraMHH y HCCAeAOBaHHOH (})opMbi rBaniOAbi He Ha 
6 AK)AaeTCH. BcerAa HMeeTcn AHiiib oahh 3 apoAbiui, pa3BHBaromHHCH hckaiouh- 
Te^bHo H 3 HHueKjieTKH. flepexoA ha pa H 3 HHueKAeTKH b AenTejibHoe coctoh- 

HHe XapaKTepH3yeTCH nOHBAeHHeM MHOrOMHCAeHHblX OTpe3KOB XpOMaTHHOBOH 
hhth (pnc. 28i). nepBan neperopoAKa npoxoAHT b nonepenHOM HanpaBAeHHH, 
OTAeAHH hhhchiok) ro/ieTKy, b AaAbHenmeM o6pa3yromyro TeAO 3apoAbima, h Bepx- 
hk)io, 6 onee KpynHyio, CHa 6 >KeHHyro BaKyoAbio KAeTKy, H3 koTopon pa3BHBaeTcn 
noABecoK (pnc. 18). riepBan neperopoAKa npn AeAeHHH co 6 cTBeHHO 3M6pnoHaAb- 

HOH KAeTKH npOXOAHT TaKHte B nOnepeHHOM HanpaBAeHHH, HTO CBOHCTBeHHO 
h ApyrHM Compositae, ho npoTHBopenHT AaHHbiM MeppeAH (1900, CTp. 126) 
oTHocHTeAbHO Silphiutn , y KOToporo nepBan neperopoAKa HBAneTcn paAnaAbHon. 
ileAe hhk) 3 M 6 pHOHaAbHOH KAeTKH npeAinecTByeT OTqAeHeHne ot nepBHHHOH 
KAeTKH noABecKa pacnoAararomencH MeacAy Hero h tcaom 3apoAbima HeOoAbuioH, 
ho 6oraTOH nAa3Mon KAeTKH; b TaKOM BHAe noABecoK coxpaHHeTcn b TeneHne 
nepBbix cTaAHH pa 3 BHTHH 3apoAbima (pnc. 22). B AaAbHenmeM H 3 stoh norpa- 
HIIHHOH KAeTKH nyTeM HHTepKaAHpHOrO pOCTa, BCAeACTBHe 3aAO>KeHHH HCKAK3- 
qHTeAbHO nonepenHbix neperopoAOK, B03HHR*aeT oahh AOBOAbHo AAHHHbiH pHA 
MeAKHx KAeTOK (pnc. 24); k MOMeHTy, KorAa b 3apoAbime HannHaiOT HaMenaTbcn 
ceMHAOAH, noABecoK CTaHOBHTCH noHTH HHTeBHAHbiM. 06hhho BnAOTb ao nep- 
Bbix AOAeHHH HHUeKAeTKH npeKpaCHO COXpaHHKDTCH o6e CHHeprHAbI (pnc. 16, 
18, 19). CHAbHO BHAOH3MeHHHCb B CBH3H C p33BHTHeM MOIUHOrO OOABeCKa, OHH 
npoAOAHcaroT eme cymecTBOBaTb h npn naAHHHH MHoroKAeTonHoro 3apoAbima, 
xoth b 3 Tot nepHOA o6biqHO CHHeprHAbI yace 6biBaroT oxBaqeHbi AereHepaunen 
{pnc. 23). HHorAa nepBbie npH3H3KH oTMHpaHHH — noTepn HAepnoft CTpyKTypbi 
h noTeMHeHHe npoTonAa?Mbi Ha6AroAaroTCH h ao nepBoro AeAemin HHueKAeTKH 
(pnc. 27a, b). HepeAKO b nepnoA P33bhthh 3apoAbima coxpaHneTCH ahlub 
OAHa H3 CHHeprHA, Apyran, 6brrb MonceT, nocTpaAaBiuaH npn npoxo>KAeHHH 
nwAbueBOH Tpy6KH, AereHepnpyeT paHbme (pnc. 22). 

* CTpororo cooTHomeHHH bo Bpe\ieHH pa3BHTHH 3apoAbiuia h 3HAOcnep\ia 
y Parthenium argentatum ycTaHOBHTb HeAb3H. Kan npaBHAO, pa3BHTne 3 hao- 
cnepMa CHAbHO 33Aep>KHBaeTCH, h HepeAKO npn h3ahhhh yace MHOroKAeTOHHoro 
3apoAbima HApo 3HAOcnepMa Bee eme h3xoahtch b noKonmeMcn coctohhhh 
( pHC. 22 h 23). B AHTepaType aHaAorHHHbie (jmKTbi oS^hchhiotch oTcyTCTBHeM 
CTHMyAHpyromero aohctbhh cnepMHeB (Schnarf, 1929, Chiarugi, 1926), OAHano 
b abhhom cAyqae, KaK noKa3biBaeT pnc. 22, npe6biBaroiuee b AAHTeAbHOft ct3ahh 
noKOH BTopHHHoe HApo 3apoAbiiueBoro MernKa HBAneTen yace onAOAOTBOpeHHbiM. 
B BHAe peAKoro ncKAroneHnn pa3BHTHe 3HAOcnepMa npeAiuecTByeT nepsoMv 
AeAeHHio HHueKAeTKH (pnc. 19). OAHOBpeivieHHoro HanaAa pa3BHTHH 3 apoAbmia 
h 3HA0cnepMa HabAiOAaTb He rrpnxoAHnocb. BcTynAeHHe BTopnnHoro HApa 
3apoAbiuieBoro Mernna b AenTeAbHyro (})a3y conpoBO>KAaeTCH yBeAHneHHeM ero 
pa3MepoB, a HHorAa h KOAHnecTBa HApbiineK. Bcaca 3a nepBbiM nee jigjienmu 
HApa B03HHKaeT nonepeqHafl neperopoAKa (pnc. 19), AeAHman nepBHHHyro 
KAeTKy 3HAOCnepMa Ha ABe npn6AH3HTeAbHo paBHbix qacTH (pnc. 20) ! . 3aAO- 
AceHHe BTopoft neperopoAKH tohho TaK nee nponcxoAHT b nonepenHOM Hanpa- 
BAeHHH (pnc. 21), h b 3tom HeAb3H He 33MeTHTb noAHoro napaAAeAH3Ma c nocAe- 
AOBaTeAbHOCTbro CTeHKoo6pa30BaHHH npn pa3BHTHH 3apoAbmia. KancAoe AeAeHwe 
HApa 3 HAOcnepMa HenpeMeHHo conpoBoacAaeTcn uHT0KHHe30M, nocAeAyromero 
aMHTOTHHeCKOrO yMHOHCeHHH KOAHHeCTBa HAep He npOHCXOAHT, BCAeACTBHe nero 
3Ta TKaHb COCTOHT HCKAK3HHTeAbHO H3 OAHOHAepHbIX KAeTOK. B H^paX 3HA0- 
cnepMa no3AHeftniHx reHepaunft HHorAa Bee eme yAaeTcn oSHapyacHTb npnevT- 
CTBne Tpex HApwmeK, hto, no MHeHHro LUropro(|)a (1926, ctp. 340 — 341), 


* Ke p k by a (Kirkwood, 1910, <rp. 200) TaioKe cmnaeT, qTO y Parthenium argentatum G. 
9 HAOcnepM c caMoro >«e Haqa/ia pa3BHBaeTCH ue;iAioAapHo; w The endosperm is cellular from 
.a very early condition*. (3a HenvienneM noa.iHHHHKa uMTupoBano no H a -n r p e h, 1924). 
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ABJiaeTCH KOCBeHHbiM yKa3aHHeM Ha Tpnn.7iOHAHOCTb; npnMbix AaHHbix no 3TOMy 
Bonpocy, k concaneHnio, uejibsn npnBecTH; t. k. nonbiTKa noAcneTa xpoM030M 
BC^eACTBne npe3BbinaHHO cnjibHOH CKJieeHHOCTH hx He Aa;ia hhk3khx pe3y;ibTaTOB. 

C nepBbix CTa^HH pa3BHTHH 3HA0cnepMa Ha6;iioAaeTCH HHTeHCHBHoe AeAeHHe 
K^ieTOK xaneTyMa, npenMymecTBeHHO b nonepenHOM HanpaBAeHHH, BeAymee, one- 
bhaho, k o6pa30BaHHio o6oAOneK ceMeKH (pwc. 21). B stot nepnoA c})opMHpo- 
b3hhh ceMeHH oco6eHHO npKO BbicTynaeT BbinojiHaeMan aHTHnoAaMH po;ib KJie- 
tok, npoBo^niHHx njiacTHnecKne BeuxecTBa H3 OKpyncaiomHX hx TKaHeft. Tor.ua 
KaK caMH aHTHnOAbi HaxOAHTcn eme b xopouieM coctohhhh, npHAeraiomne k hhm 
K. aeTKH TaneTyMa, a TaK>Ke KOMnjieKC Apyrnx 6jiH3;ie>KamHx TKaHen OKa3biBaiOTCH 
ue.iHKOM ncnojib30BaHbiMH (pnc. 19, 20, 21). Oct3tkh hx eme coxpaH^iOTCH 
b BH^e jXJiHHHoro, myooKO yxoAnmero, nepHoro Tnnca (pnc. 19). Pa3pymeHHeM 
oxBaneHbi h 6o;iee OTAajieHHbie KJieTKH xaJia3a;ibHOH o6;iaCTH, mo BbipancaeTcn 
b 3 HanHTejJbHOM o6eAHeHHH hx uHTon/ia3MOH. IlepeMemeHHe n^ep sthx icie- 
tok Ha BHyTpeHHiOK) CTeHKy, t. e. b HanpaB,/ieHHH, 6^H>KaHmeM k a6cop6npyio- 
iueMy annapaTy, KOCBeHHbiM o6pa30M CBHAeTe/ibCTByeT o npHBJieneHHH h hx 
ib KanecTBe njiacTHnecKoro MaxepHa.aa k nocTpoeHHio ceMeHH. 

TaKHM o6pa30M, nsyneHne hctophh pa3BHTHH nceHCKoro raMeTO(j)HTa y Par - 
thenium argentatum G. noKa3a,/io, hto npouecc 3 tot He oSHapyncHBaeT cymecT- 
BeHHbix OTKJiOHeHH*ft ot THna, CBOHCTBeHHoro ^pyrHM npeACTaBHTe^HM rpynnbi 
Heliantheae l . 

MaTepnHCKOH K.ieTKon MaKpocnop HBjineTCH, KaK oSbiHHo, eAHHCTBeHHan, 
B03HHKaiomafl HenocpeACTBeHHO noA snHAepMajibHbiM cnoeM Hyuejuuoca 
apxecnopnajibHaH K.^eTi-ca, KOTopan, He om^ieHan Kpoiomux KneioK, noc/ie- 
AOBaxe^bHO npeiepneBaeT reTepo - h roMeoTHnnqecKoe .nejieHHe h o6pa3yex 
Teipa^y. Xajia3a^bHan H3 neTwpex MaKpocnop pa 3 BHBaeTCH b 3 apoAbimeBbiH 
MernoK HopMajibHoro BoebMHHjxepHoro THna c oahoh aftueKJieTKOH, napoH rpy- 
meBH^Hbix cHHeprHA h AByMH no^npHbiMH HApaMH, KaK npaBHJio, eme 3aAo;iro 
AO nepBOrO AefleHHfl HHUeKAeTKH OIHBaiOmHMHCfl BO BTOpHHHOe H^po 3apOAbI- 
uieBoro MeuiKa. AHTHno^ajibHbiH KOMn.ieKC, coctohiahh H3 AByx — pence Tpex— 
pacnojiaraiomHXcn npeHMymecTBeHHO Apyr Ha^ ApyroM KneTOK, omnnaeTcn 
oicvTCTBHeM CBOHCTBeHHOH 6o^bniHHCTBj Apyrnx Heliantheae TeHAeHixHH k no- 
CJieAymeMy yBejiHneHHio KOJiHnecTBa KJieTOK h, r.iaBHbiM o6pa30M, HHTeHCHB- 
HOMy pa 3 MHonceHHK) HAep; HaH6o/ibuiee Ko/innecTBo hx b aHTHnoAanbHbix KneT- 
icax y Parthenium argentatum AOCTHraeT Jinuib neTbipex. Zlpyron ocoSeHHocTbio 
anranoA HBJineTcn 3HaqHTejibHan npoAO^ncHTenbHOCTb hx cymecTBOBaHHH, BnjiOTb 
ao pa3BHTHH MHoroKJieTOHHoro 3apoAbiuia h 3HA0cnepMa. CnepMHH He o6Ha- 
pyncHBaioT CBOHCTBeHHOH HeKOTopbiM Heliantheae cnapaJibHoft 3aKpyneHHOCTH; 
b MOMeHT npoHHKHOBeHHH b 3apoAbimeBbiH MemoK no cf)opMe ohh oneHb 6ah3kh 
k noc;ieAHHM cxaAHHM hx npe6biBaHHH b nbi^bueBOM 3epHe, oT^Hnancb ^hhib 
HeKOTopoft corHyTOCTbio h 6o;ibuieft KOMnaKTHOCTbio; bo BpeMH Kony^nunn 
C HAPOM 3HA0CnepMa OHH HB.15HOTCH OBanbHblMH H CH^bHO pa36yXLUHMH. Pa3BH- 
xne 3 apoAbinia xapaKTepH3yeTcn, KaK h y 6ojibuiHHCTBa Apyrnx Compositae , 
3 a^onceHHeM nepBOH neperopoAKH npn Ae^ieHHH coOctbchho 3M6pnoHajibHOH 
KneTKH b nonepenHOM Hanpan^eHHH, a He b paAHa^bHOM, KaK OTMenaeT Mep- 
pe^ib (1900, dp. 126) y Silphium. ITapaAAe^bHo c pa3BHTHeM 3apoAbima bo3hh- 
KaeT noABecoK BHanajie molahuh h OAHOKJieTOHHbiH, no3AHee 6onee tohkhh, co- 

CTOHU^Hft H3 OAHOrO pHAa MeAKHX KneTOK H K MOMeHTy nOHBJieHHH C^MHAOneH 

AenaiomHHCH nomn HHTeBHAHbiM. B nepnoA (J)OpMHpoBaHHH 3apoAbima eme aoato 
coxpaHHiOTCH o6e CHHeprHAbi hjih, no KpaHHen Mepe, OAHa H3 hhx. SHAOcnepM 
pa 3 BHBaeTCH no uejiAiOAHpHOMy THny, nonca^yn, necKO^bKo MeHee uinpoKo pac- 
npocTpaHeHHOMy cpeAH npeACTaBHTe^eft abhhoh CHCTeMaTHqecKofl rpynnbi, neM 
HyK^eapHbifl. JXbsl nepBbix Ae^eHHn HApa 3HA0cnepMa conpoBoncAaiorcH 3ano- 
^nceHneM nonepenHbix neperopoAOK, KancAOMy noc^eAyiomeMy AejieHHio HAep 

1 Cp. ^npHBejxeHHyio b pa6oie III io p r o a (1926, CTp. 699—701)) cBOAKy 9M6pHoaonmecKnx 
nponeccoB b rpynne Heliantheae. 
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HenpeMeHHo conyTCTByeT CTeHKoo6pa30BaHHe. Bee -kactkh yyae totoboh TKami 
HCK^io^HTejibHo OAHOHAepHbi, t. k. hh yBeAHHeHHH KOAHnecTBa HAep nyTeM 
aMHTOTH^ecKoro Ae^eHHH, hh cahhhhh npoTonAacroB coceAHHx kactok He 
npOHCXO^HT. 

BwecTe c TeM 3M6pnoAorHqecKHe npoueccbi, npoHCxoAfliune npn pa3BHTHH 
^ceHCKoro raMeTO(j)HTa y HCCAeAOBaHHOH thc})ahcckoh cjiopMbi rBaniOAbi conpo- 

BO^aiOTCH H3BeCTHbIMH aHOMaAHHMH, H3CTO BnOAHe aHaAOTHHHblMH TeM, KaKHe 
HaGc/HO^aiOTCH npn pa 3 BHTHH My^ccKoro ra\ieTO(})HTa. Xoth nepBbie A«a nene- 
HHH H^pa MaTepHHCKOH K«/ieTKH MaKpOCnOp H npHBOAHT, KaK H npH pa3BHTHH 
nbiAbUbi, k pe^yKUHH hhca 3 xp0M030M, TeM He MeHee AOBOAbHO nacTO ripouecc 
3tot npoTeKaeT HenpaBHAbHo. 3^ecb hpo6xoahmo oTMeTHTb HeoAHOBpeMeHHoe 
pacxo>K^eHHe xpoM030M k noAiocaM, yAepacaHHe nacTH hx Ha hhthx BepeTeHa 
b KOHue aHacj)a 3 bi reTeporannHecKoro AeAeHHA, BbiSpacbiBaHHe oTAeAbHbix 
xpoM030M 3a npeAeAbi BepeTeHa b H^epHyio noAOCTb h, HaKOHeu, HeKOTopbie 
HenpaBHJibHOCTH b CTpoeHHH caMoro BepeTeHa. CjieACTBneM sthx aHOMajiHH 
HB^iieTCH o6pa30BaHHe xpoMaTHHOBbix 3KCTpaHyK;ieapHbix TeAeu h Ao 6 aBOHHbix 
Kap.THKOBbix H/iep, npHcyTCTByiomHX Ha cTa^HHx AHa^bi h TeTpa^bi, oAHaKO 
He npHHHMaiomHx yqacTHH b npouecce AeAeHHH h nocTeneHHO AereHepn- 
pyiomnx no Mepe AaAbHenuiero pa3BHTHH 3apoAbiuieBoro MeuiKa. K HHCAy 
HaH 6 o,iee pe3KHx yKAOHeHHH ot HopMaAbHoro xoas pa3BHTHH HaAO oTHecTH 
HeoSbinaftHyio npoAOAACHTeAbHOCTb noKoameHCH cra^HH HApa 3 HAOcnepMa n 
OTCyTCTBHe CTpOrOTO COOTHOIIieHHH BO BpeMeHH pa3BHTHH 3ap0^bIUia H 3 HAO- 
cnepMa. MeHee cymecTBeHHbiM oTKAOHeHHeM CAeuyeT npH3HaTb AOBOAbHO 
3HaHHTe^bHyiO npOAOA)KHTeAbHOCTb OAHOH^epHOH CTa^HH 3apOAWUieBOrO Mernna 
h OoAbinoe pa3HOo6pa3ne pa3MepoB KaK HyueAAapHOH qacTH ceMHnonKH 
c pa3BHBaiomeHCH MaTepHHCKon KJieTKoft MaKpocnop, TaK H BnOJIHe C(})OpMH- 
poBaBuiHXcn 3 apoAHuieBbix MeuiKOB. HaKOHeu, o 6 pamaeT Ha ce 6 n BHHMaHne 
HepeuKO nona^aiOLuaflCH npn OTcyTCTBHH KapTHH onAOAOTBopeHHH HHueKJieTKH 

KonyjinuHH OAHoro, a HHor^a, bhahmo, h AByx cnepMHeB co btophmhhm HApOM 
3apoAbimeBoro MeuiKa. KocBeHHoe yKa3aHHe Ha B03M0>KH0CTb AHcnepMHu 
AaiOT h no3AHeHiiiHe ct3ahh pa3BHTHH nepBHHHoro HApa 3HA0cnepMa. 

OTMeneHHbie BAecb H^npaBHAbHOCTH III 10 p r o (}) noBHAHMOMy cTHTaer 
HacTOAbKO xapaKTepH3yiomHMH HBjieHne nap r reHoreHe3Hca, hto BbiCKa 3 biBaer 
npeAnOAO>KeHHe 0 B03M0)KH0CTH Ha OCHOBaHHH OAHOH AHIIlb HaCTOH BCTpe- 
naeMOCTH hx CAejiaTb 3aKAK>neHHe oTHocHTeAbHO napreHoreHeTHHecKoro pa3- 
bhthh BHAa Aa>Ke npn OTcyTCTBHH HenocpeACTBeHHO noATBepxcAaiomHx ero 
AaHHbix, ccbiAaHCb npn stom Ha npHMep Nimphaeci odorata [K y k (Cook, 1909)] 

OAHaKO B OTHOUieHHH TBaftlOAbl UeAblH PHA C 006 pa>KeHHH 3aCTaBAHeT nOKa 
B03Aep>KaTbCH ot TaKoro poAa BbiBOAa. Han6oAee cymecTBeHHbiM B 03 pa>KeHHeM 
ABAHeTCH TO 06CT0HTeAbCTB0, HTO npH pa3BHTHH KaK My}KCKOTO, TaK H )KeH- 
cKoro raMera^HTa ace >Ke npoHexoAHT peuyKUHH xpoM030M, BCAeACTBHe nero 
penb MO>KeT htth TOAbKO o reHepaTHBHOM napTeHoreHe3nce, a Me^cAy TeM, 
HecMOTpn Ha HeKOTopue AocTH>KeHHH nocAeAHero BpeMeHH, B03M0a(H0CTb ran- 
AOHAHoro napTeHoreHe3Hca y noKpbiTOceMHHHbix Bee eme ocTaeTCH mbao 
AOK33aHHOH h npH3H3HHe ee b Ka>KAOM OTAeAbHOM CAyqae Tpe6yeT cyry6o 
KpHTHnecKoro OTHomeHHH. Haxo>KAeHHe ocTaTKOB nbiAbueBOH Tpy6KH h cnep- 
MHeB, He TOAbKO npoHHKaioiuHx b 3apoAbimeBbiH MernoK, ho h KonyAnpyio- 
mnx c hapom 3HA0cnepMa, He Mo>KeT He B036yAHTb comhchkh b tom, hto 
OTC yTCTBHe KapTHH onAOAOTBopeHHH HHueKAeTKH hbahctch CAeACTBHeM ee 
napTeHoreHeTHqecKoro pa3BHTHH h 3acTaBAneT HCKaTb 06 'bHCHeHHe stoto (j>aKTa 
b caMOM KanecTBe MaTepnaAa, He noAroTOBAeHHoro cneunaAbno aah H 3 yqeHHfl 

1 B no;uiHHHHKe (S c h u r h o f f, 1926, dp. 332) ctoht: w Moglicherweise kann mann daher 
fur. solche Falle auf Apogamie schilefien, bei denen diese Unregelmafiigkeiten haufig beobachtet 
wurden, ohne dass auf Apogamie untersucht wurde“. Ha;io 3aMeTHTb, hto aBTOp Boobme ynoTpe- 
6jiaeT TepMHH „anoraMHH a b CMwcjie Cipacbyprepa jxjiji o6o3HaqeHHH pa3BHTHfl sapoAbiiua 
becriojibiM nyie.M H3 .tio6oh k.ictkh 3apojxbimeBoro MeiuKa. Ojmano b jxaHHOM c^y^ae, pe^ib imeT 
HMeHHo ob r peanoraMHn“, t. e. napTeHoreHe3Hce b noHiiMaHiin BnHK^epa. 



HCTOPHH PA3BHTHH )KEHCKOrO I'AMETO^HTA 


93 


npouecca onjioAOTBopeHHH. TpyAHO, b caMOM Ae./ie, AonycTHTb, qTo 6 bi cnepMHH, 
HMea cbo6oahmh AOCTyn b sapo^biuieBbiH MeuiOK h npoHHKaa b Hero, cjih- 
BajiHCb 6 bi c hapom sH^ocnepMa, He on;iOAOTBopflH HHueKJieTKH, TeM 6 o.iee, 
hto b ^HTepaType TaKHe cjiyqaH HacHHTbiBaiOTCH eAHHHuaMH. HaKOHeu, caMbiH 
THn pa3BHTHH 3apoAbimeBoro MeuiKa c AsyMH AeJieHHHMH, Be^yiUHMH k o6pa30- 
BaHHio TeTpa^bi, HBjineTCH Aa;ieKO He xapaKTepHbiM jiJin napTeHoreHeTHqecKH 
pa 3 BHBaiomHxcH bhaob. no KpaHHen Mepe cooxBeTCTByiomHH eMy npn AHn.ro- 
hahom napTeHoreHe 3 Hce THn Alchemilla , cyAH no nocjieAHen CBOAKe Po 3 eH- 
6 epra (1930, crp. 37), Ha 6 /noAajiCH AHuib b Tpex CAyqanx: y Alchemilla, Epir- 
rhizatithes cylindrica h Hauttuynia cordata , H3 KOTopux noc/ieAHHft k tom>- 
^ce HCC^eAOBaHHHMH CeAepSepr (Soderberg 1927) B 3 HT noA 6 oAbmoe 
coMHeHHe h Tenepb HyacAaeTcn b noBTopHOM uHTOAornqecKOM aHaAH3e. CpeAH 
Compositae, KaK yyae OTMeqaAocb b Hanajie CTaTbH, thh Alchemilla HaSAioAaACP 
qacTHHHO AHuib y oahoh Artemisia nitida. 

Pha Apyrnx npH3HaKOB, npaBAa, HMeiomnx Jinnib oTHocHTejibHoe 3HaneHHe, 
ao neKOTopon CTeneHH TaioKe MoaceT cHrHajiH3npoBaTb HaAHqne aM(j)HMHKcnca, 
Tax, Hanp. y nccjieAOBaHHOH (})opMbi rBanioAbi coBepmeHHo He Ha6;noAaeTCfl 
ocAadJieHHH AH^epeHunpoBKH ajieMeHTOB 3apoAbimeBoro MernKa, paccMaTpH- 
BaeMoro, o6biKHOBeHHO, KaK BbipaaceHne 6ecnoAon TeHAeHUHH AaHHoft 4 ) 0 P Mbu 1 
Eiue OAHHM H3 T3KHX npH3HaKOB MO)KeT flOCAyXCHTb H (J)aKT COBepiIieHHO Hop- 
Ma^bHoro cahhhhh noAnpHbix HAep, TorAa Kax y napTeHoreHeTnnecKH pa3BH- 
Baioiunxcn bhaob b npeo6jiaAaiomeM 6oAbiiiHHCTBe CAyqaeB no/inpHbie HApa 
BOBce He o6Hapy}KHBaioT cTpeMJieHHH k cahhhhio. He;ib3H, kohchho, ynycKaTb 
H3 BHAy, hto 3TO HB;ieHHe, KaK h npeAbi Aymee, HMeeT AHuib orpaHHneHHoe 
3 HaneHne, ieM 6o;iee, ec/iH npHHHTb bo BHHMaHne AerKyio noABepaceHHocTb 
3Toro npouecca bo3AChctbhio pa3AHHHoro poAa BHeuiHHx ^aKTopoB, b qacT- 
hocth, TeMnepaTypHbix ycjioBHft. CiOAa ace mohcho OTHecTH oTcyTCTBne y ncc/ie- 
AOB3HHOH (J)opMbi Parthenium argentatum cm/ib xapaKTepHbix ju\n napTeHO- 
reHeTHnecKH pa3MHo>KaioiuHxcfl bhaob KapTHH aMHTOTHqecKoro jxejiemm HAep 
b 3apoAbimeBbix MeuiKax h, HaKOHeu, OTcyTCTBne qacTbix cnyTHHKOB napTeHO- 
reHe3Hca — anocnopnn, noAH3M6pnoHHH h anoraMHH. 

Bee BbiCKa 3 aHHbie coobpaaceHHH 3 acTaBAHioT coMHeBaTbca b napieHoreHe- 

THqeCKOM pa3BHTHH TH^^HCCKOfi 4 ) 0 P MbI CBaHIOAbl H HCK3Tb oObHCHeHnn OTMe- 
'jeHHbix aHOMa./iHH b rnbpHAHOM nponcxoacAeHHH MaTepnajia. TeM He MeHee, 
nocKOJibKy AaHHoe HCCJieAOBaHHe co 6 pa,/io pnA 4 )aKT0B > roBopniunx h 3a B03- 
MOHCHOCTb napTeHoreHe 3 Hca y P. argentatum , Bonpoc stot HacTOHTejibHo Tpe- 
6yeT ueAoro pana cneunajibHO nocTaBAeHHbix uHTO- 3 M 6 pnoAorHqecKHx h 6ho- 
JIOI'HqeCKHX Ha 6 AIOAeHHH. 

ripeacAeBcero hcooxoahmo npHMeHHTb MeTOAHKy HCKyccTBeHHoro onbi;ieHHfl 
h $ HK cauHH MaiepHajia qepe3 onpeAejieHHbie npoMencyTKH BpeMeHH c uejibio 
nojiyqeHHH MaccoBoro KOAHqecTBa cnepMneB ot MOMeHTa hx npoHHKHOBeHHH 
b 3apoAbimeBbiH MernoK ao npouecca on,/ioAOTBopeHHH BKAioqHTeAbHo. TojibKO 
npHMeHeHHe 3TOH MeTOAHKH H AaCT B03M0HCH0CTb AeTaJIbHO npOCAeAHTb H CKO- 
pocTb BHeApeHHH nbiAbueBOH Tpy6KH h ot Haqajia ao KOHua bcio cyAb6y cnep- 
MneB b 3apoAbimeBOM MeuiKe, hto oco6eHHO BancHo, t. k. paboTa HopreHceHa 
(1928) HaA reTeponAOHAHbiMH Solanum noKa3ajia, hto He TOAbKO $aKT Haxo- 
x<AeHHH cnepMneB b 3apoAbimeBOM MeniKe, HOAa^ce h npoHHKHOBeHHe HXBHyTpb 
HHueKAeTKH eme He rapaHTnpyioT ocymecTBAeHHH onAOAOTBopeHHH. Tax, npw 
onbuieHHH S. nigrum nbiAbuoio S. luteum cnepMHH, yn<e HaxoAHiUHecH b6ah3h 
HA pa nftueKAeTKH, noABepraioTCH nojiHofl AereHepaunn, BCAeACTBHe qero coBep- 
rneHHO HCK,7iioqaeTeH yqacTHe My}KCKOro xpOMaTHHa, h nnueK^eTKa pa3BHBaeTcn 
napTeHoreHeTHqecKH, noAo6HO TOMy, KaK 3 to nponcxoAHT, Hanp., y mopckhx 


- 1 HeOOXOAHMO, OJXHaKO, OrOBOpHTbCH, MTO OTCyTCTBHe qeTKOH AH(})epeHUHpOBKH SJieMeHTOB 

3apo,nbimeBoro MeuiKa BCTpeqaeicn h y aM<j)HMHKTHqecKHx bhaob, MejKAy TeM, ksk 3HaqHTeAbHaa 
qacTb napieHoreHeTHqecKH pa3MHoiKaiomHXCH (JjopM OTJiHqaeicq coBepmeHHo HopMaabHo nocipoeH- 
HblM 3apOAbIIiieBbIM MeiHKOM. 



94 


E. K O K 11 E B A 


e>Ken. Flpn CKpemiiBaHHH S. sisymbrifolium c S. nigrum nbLibua noc/ieAHero 
jiHiub c Tpy^OM npopacTaeT CKB03b KO>KHuy pbLT^a S. sisymbrifolium , hto h 
HB tifleTCH npnqHHOH qpe3BbiqaHHo hh3kofo npouema CAyqaeB onAOAOTBOpe- 
hhh h CTHMyjioM napTeHoreHeTHqecKoro ps3bhthb HHueKJiexKH. 

flajiee, He orpaHHqHBancb KaqecTBeHHOH cTopoHoft npouecca, naAO 6yAex 
npoH3BecTH h KOJiHqecTBeHHbiH yqex c/iyqae.B on./iOAOTBopeHHH c TeM, qTo6bi 
HMeTb ocHOBaHHe cy^HTb o HenocTOHHCTBe sToro HB^eiiHH, t. k. y Parthenium 
argentatum , noAodHo ApyrHM c.io>KHOuBeTHbiM, MoaceT BeAb. o6Hapy>KHTbCfl 
ah mb qacTHHHbiH napieHoreHe3Hc. H3 Tex >Ke coodpaaceHHH >Ke^aie^eH h 6o.xee 
yr;iy6^eHHbiH iiHTO./ioniqecKHH aH3JiH3, TeM 60 Jiee, hto npnMep Erigeron Kar- 
winskianus var mucronatus w HeKOTopbix Apynix CAoamoiiBeTHbix noKa3a.7i 
B03M0)KH0CTb p33BHTHH Aa>Ke B OAHOH H TOH >Ke KOp3HHKe KaK rariTIOHAHblX, 
TaK H AHnAOHAHbIX 3apOAbILUeBbIX MeiHKOB. 

HeJib3H, OAHaKO, Bee naAea^lbi Ha ycneumoe pa3pemeHHe Bonpoca B 03 / 10 - 
vKHTb HCKAIOqHTeAbHO Ha UHT0-3M6pH0A0rHqeCKHH 3H3./IH3, HeH36e>KHO T3K>Ke 
uinp^Koe npHBjieqeHHe SKcnepHMeHTaAbHbix AaHHbix h b nepByio oqepeAb 
pe3y/ibTaTOB MaccoBoft KacTpauHH, npnqeM He AHiiiHen Mor;ia obi OKa3aTbcn 
nonbiTKa npHMeHeHKH hoboh mctoahkh KacTpauHH B33MeH paHee ynOTpedjmB- 
rnerocH cnoco6a BbiiunnbiBaHHH Bcex Tpy6qaTbix ubctob aohhoh kop3hhkh h 
3 anojiHeHHH noACbixaiomeft, obHaaceHHOH ueHTpajibHOH qacTH ee mapHKaMH 
BaTbi h KycoqKaMH cepAueBHHbi anjiaHTa. Ecxb ocHOBaHHe onacaTbca, hto sth 
CAO>KHbie MaHHiiyjiHUHH MoryT Bbi3B3Tb cepbe3Hbie HapymeHHH b HopMajibHOM 
xeqeHHH 6HOAomqecKHx npoueccoB h nocAyxtHTb npnqHHOH ouiH6oqHbix 
BbiBOAOB. 3HaqHTeAbH0 MeHee 6ojie3HeHHbiM, CAoambiM h He Tpe6yiomHM 
nocjieAyiomeH hsoahuhh kopshhkh jxojiyKen 6biTb MexoA cBoeBpeMeHHoro yAa- 
jie hhh pbiAeu Bcex KpaeBbix aceHCKHx uBeTOB. 

HaKOHeu, HeodxoAHMo HMeTb b BHAy, hto h uHTo-sMdpHOJioniqecKOMy aHa- 
JIH3y -H 3KCnepHMeHT3AbHOMy HCCJieAOBaHHIO AOAHCHbl 6bITb nOABeprHyTbl 
c oahoh ctopohu pa3AHqHbie (JiopMbi P. argentatum , t. k. cpeAH hhx MOHceT 
h He 0Ka3aTbCH eAHHCTBa b P33bhthh, c Apyroft CTopoHbi — BbipameHHbie 
b pa3AHqHbix reorpacjmqecKHX ycAOBHHx 3K3eMnjiHpbi oahoh h toh nee cjiopMbi 
rBaftio.ibi, t. k. Boodme napTeHorene3HC, a TeM 6 o,iee ran.ioHAHbiH, MoaceT 
6bixb HB.ieHHeM HHAyunpoBaHHbiM \ 

CeHTfl6pb 1931 r. MocKBa. 


E. KOKIEVA 

The Development of the Female Gametophyte in 
Parthenium argentatum G. („GuayuIe“) 

The principal object of the present article, which is a direct continuation 
of my researches, published in 1929, on the development of pollen in 
Parthenium argentatum G., is to complete the picture of the embryology by 
data taken from the history of the female gametophyte’s development in the 
same plant. It is also a first attempt to elucidate, by means of an embryolo- 
gical investigation, the question as to the possibility of an apomictical repro¬ 
duction of the „Guayule“. 

The material for investigation was grown in the Tiflis Botanical Gardens, 
from seeds received from Messina. 

• Researches have shown that the development process of the female game¬ 
tophyte in P. argentatum G. does not present any essential deviations from 
the type of other Heliantheae . 


1 Po 3 eH 6 epr (1930, cip. 32) ueJimcoM ctoht Ha stoh Tonne 3peHH«, cqHTaa raiuiOHAHbtft 
napTeHoreHe3HC y Bbiounx pacieHHH b ero coBpeMeHHOM ocBemeHHH HCKjnoqHTejibHO HH^yuHpo- 

B3HHblM. 
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Usually the macrospore mothercell undergoes a real reduction division 
giving 4 macrospores, the chalazal one developing into an embryosac of the 
normal octonuclear type. No amitotical nuclear division, characteristic for the 
species with a parthenogenetical reproduction, has been observed in the 
embryosac of P. argentatum. The combination of the polar nuclei proceeds 
in a perfectly normal manner. The elements of the embryosac are always 
sharply differentiated into an egg-cell, two synergids and 2—3 antipodes. In 
the latter the number of nuclei is not more than 4; both synergids and anti¬ 
podes continue to exist for a long time. The endosperm develops according 
to the cellular type; traces were repeatedly perceived of pollinic tubes penetra¬ 
ting by normal porogamia, and also spermia at the moment of i’s uniting with 
the secondary nucleus of the embryosac. Cases were sometimes observed, 
of a dispermical fecundation of the endosperm nucleus. No aposporia, poly- 
embryonia or apogamia were found in P. argentatum-. Nevertheless, the deve¬ 
lopment of the embryosac of „Guayule” is frequently accompanied by certain 
anomalies, frequently very like those observed in the course of development 
of the male gametophvte of the same plant. Irregularities of different kinds 
in the reductive division process, lead to the formation of extranuclear chromatine 
corpuscula ard dwarfed nuclei, which exist at the driad and triad stages. One 
must likewise consider as a deviation the unusually prolonged quiescent stage 
of the endosperm nucleus, and there not being any strict correlation of the 
time of development in the embryo and in the endosperm. 

As a result, the researches lead to the conclusion that there is no apo- 
mixis in the species of Guayule studied, and oblige one to seek the cause of 
the above mentioned anomalies in the hybrid origin of the investigated mate¬ 
rial. However, considering that the moment of fecundation itself of the egg¬ 
cell has not been observed, recourse must be had in further work, to a method 
of artificial pollinization, and to a fixation of the material at determined inter¬ 
vals of time, in order to secure a mass quantity of spermia. This will make 
it possible to find out whether a fecundation of the eggcell does really take 
place, and also in how far it is of constant occurence. At the same time expe¬ 
riments of mass castration on a large scale ought to be carried on. 


Moscow. Laboratory of 
ihe University Botanical Gardens. 
September, 1931. 
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06l>HCHeHHH K pneyHKaM 

T a 6 ji h u a I. Phc. 1 — 8. MaTepHHCKaa KJieTKa Manpocnop Parthenium argentatum G: 
1. noKoamaaca ciaAHa, yB. 1000; 2. OraAHa jiemoHeMbi. yB. 1000T 3. GraAHa cHHancnca. yB. 1000; 
4. CiaAHa naxwHeMbi. yB • 1000; 5. ftupo MaiepHHCKOH KjieTKH Manpocnop b ciaAHH (JjopMnpoBa- 
hhr jxnajt, yB. 15C0; 6. flflpo MaiepHHCKOH KJieTKH Manpocnop b KOHue aHa(J)a3bi reiepoTHnnqe- 

CKoro AejieHna; Ha6AjoAaeica oTCTaBaHne xp0M030M h pacmenJieHne Bepeiena; yB. 1500; 7. Cia- 

ahr jina^bi; b xajia3aJibHOM KOHue kactkh Ao6aBoqHoe KapJiHKOBoe HApo, yB. 1000; 8. CiaAHa 

Meia(J)a3bi roMeoTHnnqecKoro jxejieHna; HecKOJibKO xp0M030M Bbi6pomeHO 3a npeaejibi BepeieHa; 
ys. 1000. Phc. 9 a, b P. argentatum G. CiaAHa TeipaAbi. B neHTpaJibHbix Manpocnopax bhahbi 
SKCTpaHyKaeapHbie xpoMaTHHOBbie Tejibna h MHKpoHyKJieyc, yB. 1C00. 

Ta6Jinna II. Parthenium argentatum G. Phc. 10 a, b, c. nocAeAOBaieAbHbie ciaAHH pa3- 
BHTHa xaJia3ajibHOH Manpocnopbi h AereHepaunn Tpex noTeHnnaJibHbix Meracnop h HyueJiAapHoro 
anHAepMHca, yB. 1000. Phc. 11. CiaAHa Tejiocj)a3bi nepBoro AeaeHHR aApa 3apOAbiuieBoro Memna; 
b aHTHnojtajibHOM KOHue coxpaHHJincb ocTaTKH HyneJiJiapHOH TKaHH, yB. 500. Phc. 12. Asya^ep- 
Haa da^Ha 3apoAbimeBoro Memna; b aHrano^aJibHOM KOHue eme 3aMeTHbi octbikh HyueJiJiapHoro 
anHAepMHca, yB. 500. Phc. 13. MeTbipexaAepHaa ciaAHa 3apoAbimeBoro Memna; b MHKponHJisp- 
hom KOHue bhahbi odaTKH OTMepuiHX Manpocnop. yB. 500. Phc. 14. BocbMHRAepHaa CTa^na 
3apoAbimeBOro Memna. KjieTKH aHTHnoAaJibHoro KOHna yyae OAeibi obojioqKaMH, TorAa nan npo- 
TonjiacTbi MHKponHJiapHoro KOMnJieKca eme ociaioTca roAbiMH; yB. 500. Phc. 15. 3pejibift 3apo- 
AbimeBbiH MeuioK; anneKJieTKa, ABe rpymeBHAHbix cHHeprHAbi, conpunacaiomHeca noAapHbie aApa 
n ABe aHTHnoAbi; yB. 500. 

Ta6jiHua 111. 3apOAbimeBbiH MeiuoK Parthenium argentatum G. Phc. 16. flnueBOH anna- 
paT, CAHBaiomHeca nojiapHbie aApa h TpH AByaAepHbix aHTHnoAbi; yB. 500. Phc. 17. MoMem npo- 
HHKHOBeHHa cnepMHeB; cnpaBa nbiAbneBaa Tpy6Ka c AByMa roJibiMH, yAAHHeHHbiMH cnepMHaMH; 
ciiHepniAbi CMemeHbi h Aec})opMHpoBaHbi; b aHTHnoAaJibHon 06/iacTH coxpaHHJincb oct3tkh .HyueA- 
AapHoro snHAepMHca; yB. 500. Phc. 18. MoMem onAOAOTBOpeHHa BTOpnqHoro aApa 3apOAbime- 

Eot. /KypH. CCCP t. 17, 1 (1932). 7 
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Boro Mernna. 06pa30Bajic5i ABVKJieTOHHbiH 3apOAbim; yB. 500. Phc. 19. Pa3BHTHe SHAOcnepMa; 
ctJjopMHpoBaJiocb ABe KJieTKH aHAOcnep.Ma c KpynHbiMH, 6orarbiMii xpOMaTHHOM HApaMH; Hnue- 
K.ieTKa eme He AeAiinacb; o6e CHHeprHAbi h aHTHnoAbi b npeKpacHOH coxpaHHOCTH; HabjnoAaeTca 
AereHepauna npHJieraiomero k aHrnnoAaM KOMmienca TKaHeii, obeAHeHHe npOTonJia3MOH 6ojiee 
OTflaJieHHbix KaeTOK xaaa3aabHOH obJiacTH h nepeMemenne hx p b HanpaBJieHHH a6cop6Hpyio- 
rnero annapaia; yB. 500. 

Ta6iiHua IV. Pa3BHTHe aHAOcnepMa y Parthenium argentatum G. Phc. 20. 06pa30Baaocb 
ABe KaeTKH SHAOcnepMa ; aHTHnoAbi xoporno coxpaHHAHCb, Tor^a Kax coAep>KHMoe npHaeraiomwx 
k hhm kjictok TaneiyMa a6cop6npoBaHO; BHAHa nacTb 3apOAWina h ociaTOK CHHeprHAbi; yB. 500. 
Phc. 21. CtJjopMHpoBaaocb qeTbipe KJieTKH SHAOcnepMa ; aHTHnoAaabHbiH KOMnaenc eme b xopomefi 
coxpaHHOCTH; npHaeraiomne. k HeMy KaeTKH TaneiyMa noaHOCTbio AereHepnpoBajiH, ociaabHbie 
KaeTKH TaneiyMa b craan h HHTeHCHBHoro AeaeHHH ; 3apoAbim chabho nepeKpameH; yB. 500. 
Phc. 22. Hpn HaanmiH xoporno pa3BHToro 3apOABima BTOpHHHoe HApo 3apOAbmieBoro Mernna Bee 
eme coxpaHaeT CTaAHio noKoa; hhjkhhh aHTHnoAa HanwHaeT AereHepupoBaTb ; bhahh octaikh oa- 
hoh H3 CHHeprHA; yB. 330. Phc. 23. Hepa3AeaHBmeecn HApo aHAOcnepMa npH HaaHHHH y>Ke MHoro- 
KaeTOHHoro 3apOAbima. CHHeprHAbi h aHTHnoABi oxBaneHbi AereHepamien; yB. 330. Phc. 24. MacTb 
9HAOcnepMa c MHoroKaeionHbiM bhchihhm Ha aahhhom h tohkom noABecne 3apOAbimeM; yB. 220. 

T a 6 a h u a V. Phc. 25—27. MacTb 3apoAbimeBoro Mernna Parthenium argentatum G. 25. Bto- 
pHHHoe HApo 3apOAbimeBoro Mernna c TpeMH HynaeoanpHbiMH BanyoaaMH; ABe Banyoan npncyT- 
CTByioT Tan)ne b BepxHeM h hhjkhcm noHuax ooctjiepbi; yB. 1000. 26. riepBbie ctbahh pa3BHTHH 

3 apOABima; noABecon coctohi anmb H3 oahoh naemn; onaoAOTBopeHHoe AByMH cnepMH hmh «Apo 
=»HAOcnepMa; yB. 500. 27 a, b. PaHHaa AereHepanna CHHeprHA ao Hanaaa pa3BHTHa 3apOAbima; 

MOMeHT onaoAOTBOpeHHH BTOpHHHoro HApa 3apOAbimeBoro Mernna (a.); yB. 500. Phc. 28. npo- 
uecc caHHHHH noanpHbix aaep h pa3BHTHa aApa SHAOcnepMa y Parthenium argentatum G., yB. 1000: 
a. ConpHnocHyBiHHeca nojiapHbie aApa npH6aH3HAHCb n ocHOBaHHio HHuenaemn. b. OinaHHe 
noJiapHbix HAep. c. BiopHqHoe HApo 3apoAbimeBoro Mernna c AByMa HApbimnaMH. d. OiHaHne 
HApbimen. e. BnoaHe ctJjopMHpoBaBiueeca BTopnqHoe aApo 3apoAbimeBoro Mernna; f. Momckt 
onaoAOTBOpeHHH BTopHHHoro HApa 3apOAbimeBoro Mernna. g. Flpoiiecc AwcnepMaTHqecnoro onao- 
AOTBOpeHHH BTOpHHHoro aApa 3apOAbimeBoro Mernna. h. OnaoAOTBopeHHoe AByMa cnepMHHMH 
BTOpHHHoe HApo 3apOAbimeBoro Mernna; b aApe bhahh nanan Macaa. i. X)naoAOTBOpeKHoe AByMa 
cnepMHHMH BTOpHHHoe HApo 3apOAbimeBoro Mernna h roTOBamaaca n nepBOMy AeaeHHK) afine- 
naema. j,k. Pa3MHO)neHHe HApbimen nepeA HaqaaoM AeaeHHH aApa aHAOcnepMa. Phc. 29 a— -e. 
JjByx- h TpexnaeTOHHbie aHTHnoAaabHbie noMnaencw y P. argentatum G., yB. 500. 


Explanation of figures 

Table I. Fig. 1—8. Mothercell of macrospores in Parthenium argentatum G: 1 Quiescent 
stage. X 1000. 2. Leptonema stage. X 1000. 3. Synapsis stage. X 1000. 4. Pachinema stage X 1000. 
5. Nucleus of the macrospore mothercell in the diad formation stage. X 1500. 6. Nucleus of the 
macrospore mothercell at the close of the anaphasis in the heterotypical division. The loosening 
of the chromosomes and the segregation of the spindle can be observed. X 1500. 7. Diad 
stage; in the chalazal end of the cell an additional dwarfed nucleus. X 1000. 8. Metaphase 
stage of the homeotypical division, several chromosomes are expelled beyond the limits of the 
spindle. X 1000. Fig. 9. a, b. P. argentatum G. Tetrad stage. Extranuclear chromatin 
corpuscula and a micronucleus are seen in the central macrospores. X 1 COO. 

T a b l e II. Parthenium argentatum G. Fig. 10. a, b. c. Successive stages of development 
of he chalazal macrospore and the degenerescence ot three potential megaspores and of the 
nucellular epidermis. X 1000. Fig. 11. Telophases stage of the first division of the embryosac 
nucleus the remains of nucellular tissue subsisting at the antipodal end. X 500. Fig. 12. Binu- 
clears stage of the embryosac; the remains of the nucellar epidermis are still noticeable at 
the antipodal end. X 500. Fig. 13. Tetranuclear stage of the embryosac; the remains of the 
decayed macrospores are seen of the micropylar end. X 500. Fig. 14. Octonuclear stage of the 
embryosac. The cells of the antipodal extremiiy are already covered by membranes, whilst the 
protoplasts of the micropylar complex still remain uncovered. X 500. Fig. 15. Ripe embryosac; 
eggcell, two pearshaped synergids, polar nuclei touching one another and two antipodes. X 500. 

Table. III. Embryo sac of Parthenium argentatum G. Fig. 16. Ovular apparatus; polar 
nuclei combining and three binuclear antipodes.X500. Fig. 17. Moment of penetration of the 
spermia; to the right the pollinic tube with two elongated bare spermia; the synergids are 
displaced and deformed; in the antipodal region remains of the nucellular epidermis still 
persist. X 500. Fig. 18. Moment of fecundation of the secondary nucleus of the embryosac. 
Abicellulir embryo is formed. X 500. Fig. 19. Development of the endosperm the formation of 
two endosperm cells with large nuclei, rich in chromatin, has taken place; the eggcell lias not 
yet divided, both the synergids and the'antipodes are beautifully preserved; a degenerescence 
is observed of the tissue complex adhering to the antipodes; also a diminution of protoplasm in 
the furthest cells of the chalazal region, and a displacement of their nuclei in the direction of 
the absorbing apparatus. X 500. 

Table IV. Development of the endosperm in Parthenium argentatum G. Two endosperm cells 
are formed; the antipodes are well preserved, whilst fhe contents of the contiguous tapetum 
cells have been absorbed; a part of the embryo and the remains of the synergids are seen. X 500. 
Fig. 21. Four endosperm cells are formed; the antipodal complex is as yet in a good state of 
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preservation; the tapetum cells contiguons to it, in a stage of intense division; the embryo too 
strongly coloured. X 500. Fig. 22. In the presence of a well developed embryo, the secondary 
nucleus of the embryo sac nevertheless still retains its quiescent state; the lower antipode be¬ 
gins to degenerate; the remains of one of the synergids are seen. X 330. Fig. 23. An undivided 
endosperm nucleus, with an already multicellular embryo. Synergids and antpodes undergoing 
degenerescence. X 330. Fig. 24. A fraction of endosperm with a multicellular embryo, hanging 
on a fine long support. X 220. 

Table V. Fig. 25—27. A part of the embryosac o\ Parthenium argentatum G. Fig. 25. 
Secondary nucleus of the embryosac with three nucleolar vacuoJes; two vacuoles exist also in 
the upper and in the lower extremity of the oosphere. X 220. Fig. 26. First stages of the 
development of the embryo; the support consists of only one cell; nucleus of endosperm, 
fecundated by two spermia. X 500. Fig. 27. a, b. Early degenerescence of the synergids 
before the beginning of the development of the embryo; moment of fecundation of the secondary 
nucleus of the embryosac. (a). X 500. Fig. 28. Process of combination of the polar nuclei and 
the development of the endosperm nucleus in Parthenium argentatum G. X 1000: 

a. The polar nuclei having touched one another have come near the base of the eggcell, 
b. Combination of the polar nuclei, c. Secondary nucleus of the embryosac with two nucleoli, 
d. Combination of the nucleoli, e. Completely formed secondary nucleus of the embryosac. 
f. Moment of fecundation of the secondary nucleus of the embryosac. g. Process of disper- 
matical fecundation of the secondary nucleus of the embryosac. h. Secondary nucleus of the 
embryosac fecundated by two spermia; oil drops are seen in the nucleus, i. The secondary fe¬ 
cundated nucleus of the embryosac and the eggcell preparing for the first division, j. k. Mul¬ 
tiplication of the nucleoli before the beginning of the division of the endosperm nucleus. 
Fig. 29. a—e Two and threecellular antipodal complexes in Parthenium argentatum G. X.500. 
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0 pacKpbiEtaHHH 6 o6ob pona Trifolium L. 


C 18 pHcyHKaMH h 2 rafijiHuaMii 
(IIo.nyMeHO 20/XI 1931) 

Bonpoc o pacKpbiBaHHH 6 o 6 ob b ripeaejiax po^a Trifolium L. 6bin 3aTpo- 
HyT b cbh 3 h c o6meii npo6^eMofl, Kacaiomeftca ycTaHOBAeHHa 33bhchmocth 
pa3^iHHHbix cnoco6oB pacKpbiBaHHH hx c hhcjiom ceMHH, CTeneHbio pa3BHTHH 
nepHKapnna h HamenKH. BnoAHe noHHTHO, hto aah nOHHMaHHH MexaHH3Ma 
pacKpbiBaHHH 6 o 6 ob Heo6xOAHMO 3HaTb CTpyKTypy caMoro nepHkapnHH. B aHa- 
TOMHnecKHx paSoTax, HaHHHaa c Kpay3a (Kraus, 1867), U,HMMepMaHa (Zim¬ 
merman, 1881), h Komiaa HanfioAee nmepecHbiMH AaHHbiMH jjio Ca 6 a oh (L. du 
Sablon, 1884) h Mejiaepa (Moeller, 1926), Bonpoc o crpyKType <5o6ob 
y Trifolium coBepmeHHo He 3 aTpoHyT. 

JXn a 03HaK0MJieHHa c HHTepecyiomHM Hac BonpocoM H3 pa3AHHHbix ceKUHH. 
o6mHpHoro poAa Trifolium L. h 3 mh 6 hao npocMOTpeHO 3HanHTeAbHoe hhcao 
bhaob. MaTepnaA aah HCCAeAOBaHna 6 ha b3ht c repSapHbix 3K3eMnAHpOB 
TAaBHoro boiaHHuecKoro caAa h He3HanHTeAbHaa nacTb c KOAAeKHHOHHoro 
nHTOMHHKa HH-Ta pacTeHHeBOACTBa b X(eTCKOM CeAe. 

B OTHOmeHHH pacKpbiBaHHH 6o- 
6 ob poA Trifolium L. OKa3aAca 
BecbMa HHTepecHbiM. H 3 hhcah npo- 
CMOTpeHHblX H3MH BHAOB, B3HTbIX 
H3 pa3AHHHbIX CeKUHft, MbI BHAHM 

coBepmeHHo pa3AHHHbie cnocobbi 
ocBo6o)KAeHHa ceMaH. 

BoAbmeToro, b npeACAax oahoh h 
toS ace ceKUHH, Hanp. Chronosemium 
hah Eulagopus, BCTpeaaioTca coBep- 
meHHO npoTHBonoAOHTHbie c.noco6bi 
pacKpbiBaHHH 6060B. 

OcraHOBHMca 6oAee noApoSHO Ha 
paCCMOTpeHHH HeKOTOpbIX BHAOB, 
pacnoAOJKHB hx no CHCTeMe, H3AO- 
aceHHoii y AmepcoH h r p e 6 h e p 
(Ascherson u. Groebner). 

1 Subgen. Trifoliastrum 



Phc. 1. Trifolium filiforme L. npu ocBoSoacneHHH 
ceMHH BHflHbi pa3pbiBbi 6oKOBbix deHOK 6o6a. 

* 


1. Sec. Chronosemium 

T. filiforme L. YljlOJXbl OAHO-ABy- 
T. procumbens L. ceMHHHbie, IUIOTHO GH¬ 
Z'. agrarium L. AH m He Ha ruiOAO- 


HO>KKe. OcBo6o)KAeHHe ceMHH nponcxoAHT He nyieM pacKpbiBaHHH, a no- 
MOLAbio pa3pbiBa OAHoro, a hhotas h Apyroro tohkoto nepenoHnaToro 60 
Ka 6o6nKa (pnc. 1; Ta6 ji . 1, (Jmr. 24 — 31). y nepBbix AByx— T. filiforme 
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h T. procumbens — mc»kho BcrpeTHTb caMyio pa3Hoo6pa3Hyio (J)opMy pa3- 
pbiBOB, a y noc/ieAHero — T. agrarium L., rAe 606 npeHMymecTBeHHO 
AByxceMHHHbiH, naS^ioAaeTCH nonepennbiH paspbiB Ha rpaHHue ceMHH (TaS^Hixa 
1, (J)Hr. 24). PacKpbiBaHHe no 6 pioin- 


HOMy niBy nponcxoAHT, ho b He 3 Ha- 
HHTe^bHOft deneHH—BepHee HMeeTcn 
viHiiib HaMeK Ha pacKpbiBaHHe b BHAe 

MaJieHbKOH LU,e^H B HHtfCHeK HBCTH 

606a (Ta6n. 1, (J)Hr. 25. 28. 31). 

HaCKOJIbKO TOHKH CTeHKH 6060B, 
MO)KHO CyAHTb no TOMy, MTO y 
BnojiHe 3peAbix n;iOAOB hx pa3pbiB 
nponcxoAHT a ante npn caMOM octo- 
POACHOM 0CB060A<AeHHH OT BeH- 
HHKa. 


Ir. spadiceum L. 


ri/lOA CTporO OA- 

AOCeMHHHblH, CHAn- 


m,HH Ha KOpOTKOH n«710AOHO)KKe. 

B OT^nqne ot npeAHAyiAnx oh 


TOHKOKOHCHCTbin h paocpbiBaeicn no 
SpioniHOwy niBy (Tafiji. 1, (j)Hr. 23). 


‘2. Sec* Euamoria 



t-t 1 a Phc. 2. Trifolium repens L. PacKpbiTbift 6o6. 

Tr. hybridum L. llJlOAbl i. ^t-Ce- Ctchkh 6o6ob JierKO noBpejKflaioTCJi. 

Tr. elegans Savi MHHHbie, CHAnmne B 
Tr. repens L. qamenKe Ha KOpOT- 

koh, JierKO OTnaMbiBafouxencH nji0A0H0>KKe. PacKpbiBaHHe 6 o6ob nponc- 
xoaht no .Been AnnHe 6piomHoro uiBa (Ta6;i. 1, c})Hr. 29—21), ho b CH;iy 
MaJio-yTonm^HHOH tohko-ko>khctoh o6ojiohkh 6 o6a, MO)KeT nponcxoAHTb 



Phc. 3. Irifolium fragiferum L. PacKpbiTbiH 6o6. 


BbinaACHne ceMHH h qepe3 pa3pbiB 

nocJieAHefl (pnc. 2; TaSji.l, (Jwr. 18). 

Tr. ambiguum M. B. 11.10 A bl 1 — 2-ce- 

Tr. montanum L. MHHHbie C TOHKO-KO- 
)KHCTbiMH 6 okobhmh cTeHKaMH. Pac- 
KpbiBaiOTca no SpioniHOMy niBy. 
y Tr. montanum L. no IllMajib- 
r a y 3 e h y 6o6bi 2-ceMHHHbie, mhoio 
BCTpena^ncb no™ HCK^ioHHTe.ibHO 
OAHOCeMHHHbie. 


3. Sec. Galearla 

_ , , n^oabi 1—3-ce- 

7>. fragiferum L. MHHHb , e (6ojIbmef0 

nacTbio 2—3), c pa3pocmeHCH B3Ay- 
toh ny 3 bipeeHAHOft qainenKOH. Xo- 
porno pacxpbiBaiorcH no 6pioinHOMy 
niBy. PacKpbiBaHHe no 2-m uiBaM, KaK 
yKa3biBaeT AinepcoH nTpeSHep, 
hbmh He Ha6jnoAa;iocb (pnc. 3; Ta6ji. J, 
4)nr. 15). 


ripn nonbiTKe pa30pBaib no cnnHHOMy niBy paspbiBaioTcn ctbopkh 
0003 . 
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4. Sec. Lupinaster 


m t ’ / T PIaoa 3—6 ceMHHHbiH, KO>KHCTbiH h HanSoAee xoponio pac- 

^ KpbiBaeTCH no OpioniHOMy niBy (pnc. 4; Ta6A. 1, qmr. 22). 


II. Subgen. Lagopus 
I. Sec. Eulagopus 
A. Ser. Prosbatostoma 


Tr. arvense L. 


PL/IOA O^HOCeMHH- 
HblH, CHAHIUHH B MOX- 

HaTO-BOJiocncTOH namenKe. PaCKpbl- 
BaeTcn Hanbo^ee noAHo b BepxHeft 
nacm uiBa (pnc. 5; TabA. 1, onr. 1 h 2), 

HO HeAOCTaTOHHO JXJlti. 0CB060)KAeHHH 
CeMHH, KaKOBOe MOACeT npOHCXOAHTb 
jiHuib nyieM pa3pbiBa ctchok 6o6a 
b nonepenHOM HanpaBJieHHH (ia6 a. 1, 
4>nr. 1 h 2) Tan KaK o6oAOHKa ero 
oneHb TOHKa h AerKO paspbiBaeica 

noBHAHMOMy Aaace 6e3 BHeinHHx B03- 
AeHCTBHH, 



Tr.pratense L. JIaoa 1 2-ceMHH- p HC> 4 Trifolium Lupinaster L. PacKpbiTbin 6o6. 

HblH, nJlOTHO CHAH- CeMeHa jierKO MoryT BbinanaTb b o6pa30BaB- 
mnft b namenKe, no (J)opMe Mernen- mytocn mejib. 

KOBHAHbift. B BepxHeft nacTH c yTOA- 

meHHoft, TBepAOH KpbimenKoft^npHnoAHHMaiomeftcH HaA ociaAbHoft nacTbio 
6 o6a. Hh>khhh nacTb HMeeT bha MeinonKa c MaioBoft MopmHHHdoft ao- 



Phc. 5. Trifolium arvense L. EjiBa 3 aweTHoe 
pacKpbiBaHne b BepXHen qacm CpioniHoro mBa. 
B cieHKax 6 o 6 ob bhahu pa3pbiBbi. 


BOAbHO TOHKOft OSOAOMKOft—TOHKOH 
HacTo«/ibKO, hto nepe3 Hee npocBenn- 
bbiot ceMeHa. OcBoSoacAeHHe ceMHH 
nponcxoAHT nocAe OTAeAeHHH Kpbi- 
menKH ot MemonKa, nyieM Henpa- 
BHAbHOro pa3pbiBa Ha rpamme MexKAy 
hhmh (pnc. 6). PacKpbiBaHHe no uiBy 
TaK)Ke nponcxoAHT, ho He HMeeT 
HHKaKoro 3HaneHHH b jiejie ocbq 6 o- 
)KAeHHH CeMHH, TaK KaK pOAb nocAeA- 
Hero (uiBa) 3aMeHeHa BbimeyKa3aHHbiM 
nonepenHbiM pa3pbiBOM, a HHOrAa 
h pa3pymeHHeM oTAeAbHbix nacieft 
MemoqKa. 

y AeyceMHHHbix 6 o6ob pacKpbi- 
BaHpe no niBy AOCTHraeT OoAbinnx 
pa3MepoB no cpaBHeHHio c oaho- 
CeMHHHblMH. B oahhx h Tex )KC 
VCAOBHHX BbICbIXaHHS, b nepBOM 
CAynae m,eAb hagt ot ocHOBaHHH 
6o6a h AaAbiue no Been aa HHe uiBa 
(pnc. 5—8), nero HeT y OAHOceM ah- 
HblX (pHC. 7). 


Tr. lappacc:: 
(TaOA. 1. Gj 


IIaoa OAHOceMHHHbin, TaKAce KaK y Tr. praiense L. c Kpbi- 
menKOfi. PacKpbiBaeiCH nyieM pa3pbiBa Ha rpannue KpbimenKH 
131. 
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B. Ser. Intermedia 


Tr medium L rifiOA d. H. OAHOCeMHHHblft, peace 2-ceMHHHblft ‘, CHAfllltHH 
b Hamemce. PacnpbiBaeTca no dpiouiHOMy niBy (pnc. 7; ra6n. 
1, (J)nr. 9.). Ctchkh 6o6a noacHCTbie, mepoxoBaTHbie, paBHOMepHO yTo,imeHbi 
no Bceft noBepxHocxH. 

C. Ser. Stenostoma 

Tr. pannoni- Uaoa OAHOceMHHHbin, Taicace Kan n y Tr. praiense L. 

' cum Jacq. HMeeT HaBepxy Kpumemcy, noTopaa oTpbiBaeTca ot Meinomca 
npn ocBodoacAeHHH ceMHH (TadA. 1, <J>Hr. 10,11). B OTJiHqne ot Tr. pratense L. 
o6pa30BaHne meAH no mBy He nponcxoAHT, 3Aecb, CAeAOBaTeAbHO HeT h Ha- 
Meica Ha THnnnHoe a^ih Leguminosae pacKpbiBaHne. OcBodoacAeHHe ceMan 
npoHcxo^HT nyTeM OTpbiBa KpbimeniCH ot Memomca (pnc. 8). 

npHBerreHHoe onncaHne He oxBaTbiBaeT Bcero pa3Hoodpa3Ha b cnocodax 
pacKpbiBaHHH dodoB. B3 htm Jiainb HandoAee xapaKTepHbie npeACTaBHTeAH 
AaHHoro poAa. 

OTerynaa ot eerecTBeHHOH KAaccH<j)Hicaii,HH, H3AoaceHHoft y AmepcoHa h 
T pedHepa, a TaKHce b MOHorpa<J)HH flacndejiAH h B e a a h (Gibelli et BellP, 
Bee HCCAeAOBaHHbie bhah no CTeneHH pacnpbiBaHHa moacho pacno.ioatHTb b 
HH acecAeAyiomyio TadAHuy (cm, TadA. CTp. 105). 

TaKHM odpa30M no CTeneHH pacnpbiBaHHa dodoB Bee paccMOTpeHHbie bhah 
MoacHo paadHTb Ha Tpa ochobhhx, xoporno pa3AHHHMbix rpynnbi, a hmchho: 

1- a rpynna c xoporno pacKpbiBaiomHMHcn dodaMH, 

2- a „ c nAOxo pacKpwBaiomHMHCH dodaMH, 

3- a „ c coBceM HepacKpbiBaiomHMHCH dodaMH. 

nepBaa rpynna xoporno pacnpu- 

BaromHxcH dodoB HacnHTbiBaeT He- 
dOAbmoe mhcao bhaob h ucahkom 
othochtch k noApoAy Trifoliastrum. 
H 3 hhx, Hanp. Tt. Lupinaster L. 
(pnc. 4) h Tr. ftagiferum L. (pnc. 3) 
HMeioT dodbi, tag ceMeHa Aerno ocbo- 
doacAaioTCfl nepe3 odpa30BaBiuyK)ca 
meAb b odAacTH dprouiworo mBa, h 
AHmb ocTaioui,HflCH bchhhk y nepBoro 
(Lupinaster L.) h pa 3 pocmaaca ny3bi- 
peBHAHaa namemca y BToporo ( fragi - 
ferum L.) npensrrcTByiOT CBodoA- 
HOMy BbinaAGHHio ceMAH. y Apyrnx 
ace, nan Tr. angulatum, Tr. roscidium 
Geen h ap-, ceMeHa TOAbKO b Bepx- 
Hefi nacTH doda Aerno BbinaAaroT de3 
noBpeacACHna oKOAonAOAHHKa. flaH- 
Hbie BHAbi hbahiotch nan 6a nepexo- 
ahhmh k CAeAyioureft rpynne, t. e. 
no 2-fl, rAe Mbi HMeeM dodn, nAOxo 
pacKpbiBaioiUHeca no dpiouiHOMy uiBy. 
3to AaAeno He oAHopoAHaa rpynna, 
b icoTopoft BCTpenaiOTca bhah pa3- 
Ir. arvense L„ m noApoAa Lagopus, 
Trifoliastrum, ocbo- 
h oKpyacaiomHx ero 

nacTeii. Pa3pymeHHe OKOAonAOAHHKa nponcxoAHT hah noA bahhhhcm MexaHH- 
necKHX B03AeftCTBHii, Hanp. y KyAbTypHoro Tr. pratense npn odMOAanHBaiiHH, 
HAH B npnpOAHblX yCAOBHHX nOA BAHHHHeM MeTeOpOAOTHHeCKHX (J)aKTOpOB, 



Phc. 6. Trifolium pratense L. OcBo6o>KneHHe 
ceMHH H3 6o6a nponcxoAHT nyieM pa3pbiBa no 
rpaHHire KpbimeqKH c hhwhch qacTbio 6o6a. 

hhx no^poAOB, Hanp. Tr . medium L., 
a ocTajibHbie bhah H3 pa3JiHHHbix ceKunn noApoAa 
6o)KAaioT ceMeHa nocne pa3pymeHHH OKOJioruiOAHHKa 


i no AmepcoH h T p e 6 h e p y, — „b BHue HCKnioqeHHH" jjih Been noaceKUHH. 
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Ta6jiiiua no pacKpbiBanHio 6o6ob y po.ua Trifolium L. 

I rpynna, r jie 606 bi xoporno pacKpbiBaioTCH no OpioniHOMy liiBy: 


Bnubi p. Trifolium L. 

Hhcjio 

CeMHH 

Pa3BHTHe H OCOdeHHOCTH 

OKO.lOn^OAHHKa 

Pa3BHTHe n oco6eH- 

hoctu nameqKH 

JlpHMe- 

naHne: 

1 . 

Tr. LupinasterL. . . 

3-6 

KOJKHCTblH 

cjiado pa3BHTafl; ne- 
penoHnaTan 


2. 

, roscidum Gren. . 

2 

TOHKO-KO)KHCTbIH, Cema- 
TblH, C pa3^BOeHHbIM 

dpioniHbiM in bom y ocho- 
BaHHH 

» 


3. 

„ angulatum Wald. 

4 

nepenoHHaTbin 



4. 

„ parviflorum Ehr. 

2-3 

nepenoHHaTBin 

M 


5. 

„ fragif erum L. . . 

2 — 3 

KO)KHCTbIH 

4 3aKaion. Bpa3pocmyio- 


6. 

„ resupinatum L. . 

1 

TOHKO-KOJKHCTblH 

> ch ny3bipeBHAHyio 


7. 

„ tomentosum L. . 

1 

TOHKO-KO)KHCTbIH ! 

1 ! 

j ceTHaTyio nameHKy , 

1 



II rpynna, r a e 606 bi n^oxo pacKpbiBaiOTCH no OpiomnoMy uiBy: 

t 

FIoArpyiina A, rae^iHpHHa ine.an b odJiacm 6piomHoro ujBa npeBbimaei noJiOBHHy TOJimHHbi 

ceweHH 




Mhcjio 

Pa3BHTHe H OCOdeHHOCTU 

Pa3BHTHe H OCOdeH- 

npHMe- 

Bhum p. lritolium L. 






CeMHH 

OKOJlOnJIOflHHKa 

hocth namenKH 

naHne: 

8 . 

* 

Tr. Watsoni Loj. . . 

2 

TOHKO-KO)KHCTbIH CCeTbK) 

cjiado pa 3 BHTan; ne- 



„ variegatum Nutt. 


MexaHnnecKHx nynKOB 

penoH^aian 


9. 

2 

nepenoHnaTbin c Hedo^b- 

» 





niHM KOJinnecTBOM Me- 






xaHnnecKiix nynKOB 



10 . 

„ gracilentum T. . 

to 

1 

Co 

TOHKO-KO)KHCTbIH C KOCO 

„ 


11 . 



HUyiUHMH BOJIOKH3MH 



„ repens L. 

2—4 

TOHKO-KO>KHCTbIH 

M 


12 . 

e hybridum L. . . 

„ Thalii Vill. . . . 

2—3 

» n 

w 


13. 

2—3 




14. 

» spadiceum L. . . 

1 

n » 

m 

» 


15. 

„ medium L. . . . 

1—2 

»> » 

xoporno pa3BHT3, 
b 3eBe namenKH 

KOJIbUO BOJIOCKOB 

• 

Flourpynna B, rae 

in h p 11 h a m e ji h MeHee nojiOBHHLi t 0 ji m h h bi 

c e m e h h: 

16. 

Tr. ambiguum MB . 

1—2 

TOHKO-KOWHCTblU 

c^a6o-pa3BHTan; toh- 






KO-KO)KHCTafl 


17. 

„ montanum L. . . 

1 




18. 

„ carolinianum M. 

2 


» 


19. 

„ vesiculosum Sav. 

2 


] 3 aKJnoHeH b cema- 


20. 

„ leiocalycinum . . 

2 


> Tyio pa3pocinyioCH 

1 qamenKy 


21. 

„ hirsutum Th. . . 

2 


CJia60-pa3BHT3 TOHKO- 






KO>KHCTaH 


22. 

„ glomeratum L. . 

2 


KO>KHCTaH 


23. 

„ ?nultistriatum 






Koch. 

1 




24. 

Tr. pauciflorum Nutt. 

to 

1 

Co 

TOHKO-KO>KHCTblH C Me- 

c^a 6 o-pa 3 BHTa nepe- 


25. 

„ physodes Stev. . 


xaHnnecKHMH nynKaMn 
TOHKO-KO)KHCTbIH C He- 

noHnaian 


1 

C CJia60-pa3BHT0H 





CKOcibKHMH MexaHiine- 
ckhmh nynKaMH b Bepxy 

cemaion qamenKOH 





606 a 
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p. Trifolium L. 

Hhcjio 

Pa3BHTHe H OCOdeHHOCTH 

Pa3BHTHe h ocodeH- 

ripriMe- 

BttAbl 






CeMflH 

OKOJIOnJIOflHHKa 

hocth qameqKH 

qaHHe: 

26. 

Tr . fucatum Lind. . 

5 

nepenoHHaTbift c ceTbio 

c^a6o-pa3BHTa, nepe- 






MexaHHnecKHx nyqKOB 
TOHKO-KO)KHCTbIH C He- 

noHqaiaq 


27. 

* 

amabile H.B.K. . 

2 







3HaHHTeJIbHbIM HHCAOM 







MexaHHnecKHX nyqKOB 



28. 

n 

uniflorum L. . . 

3 

TOHKO-KOWHCTblH CTeKJIO- 

xopomo-pa3BHTa, 






BHAHblH C KOJKHCTbIM 

CHJIbHO pa3BHTblM 6pK)lU- 

KO)KHCTaH 






HblM IUBOM 



29. 

,, 

Sebastiani Savi . 

1 

KO)KHCTbIH 

c;ia6o-pa3BHTa, nepe- 







noHqaiafl 


30. 


badium L. . . . 

1 




31. 


pseudobadium . 

1 

1 TOHKO-KO>KHCTbIH 

» 


32. 

u 

Schimperi . . . 

6-8 

♦» 0 

n 


33. 

n 

fl avitlum Green 

3-4 

TOHKO-KO)KHCTblft C Me- 

' 4 w 

5o6bi, HMeB- 





xaHHqecKHMH nyqnaMH 


mnecH b 

34. 


perpusillum Sim. 

2 

KO>KHCTbIH 

a 

HameM pac- 

35. 

„ 

nigrescens Viv. . 

3—4 

) nepenoHqaTbin nepe- 


/nOpH>KeHHH 

36. 

n 

isthmocarpum Br. 

2 

J mHypoBaHHbifl 


6biJin He co- 

37. 

}> 

Mutelii Gren. 

4-5 

" » 


BceM 3pe- 

38. 

„ 

virescens Gren 

2—4 

nepenoHqaTbift c Mexa- 


jibie 





HnqecKHMH nyqxaMH 



39. 

» 

fHi for me L. . . . 

1 

TOHKo-nepenoHqaTbiH 

cjia6o-pa3BHTa, nepe- 







noHqaian 

1 

40. 

„ 

procumbens L. . 

1 

» 0 



41. 

42. 

» 

Velenovskii Vand. 
speciosum Willd. 

1 

1 

! » yy 

1 » 0 

» 

Tpynna bh- 
! a ob, y KO- 

1 TA t*\ T_ T v 

43. 

0 

rytidosemium Bois 

1 

! 

n 

44. 


patens Schreb. . 

1 

i „ 


TOpblX 

45. 


thionantum H. . 

1 



i oqeHb Jier- 

46. 


dubium .... 

1 

! * 


i ko pa3py- 

47. 


aurantiacum Boiss. 

1 

| U 0 


! maeTCH oko- 

48. 

l 

arvense L. . . . 

1 



AOnAOAHH- 

49. 

M 

hirtum All. . . . 

1 

>, 


Ka 

50. 


Parnassi Boiss . 

1 

» 

yy 


51. 

„ 

setiferum Boiss . 

1 

„ M 

n 


52. 


comosum Lab. . 

1 

” 


1 



Illrpynna, r^e 6o 6bi coBceM He 

pacKpbiBaioTCfl: 


53. 

Tr. for mo sum D‘ur. . 

1 

TOHKO-nepenoHqaTbm 

KOKHCTan, b 3eBe 


54. 





yTOJimeHa 


„ 

reclinatum Wald. 

1 




55. 

0 

physanthym Hook. 

2 

TOHKO-KO)KHCTbIH 

cjia6o-pa3BHTa, nepe- 







noHqaian 


56. 

- 

angustifolium Lin 

1 

TOHKO-nepenoHqaTbiH 

xopomo-pa3BHTa; 
b 3eBe qameqna cxpq- 


57. 





IUeBaTblM KOJIbHOM 


„ 

Lagrangei Boiss. 

1 

n n 

c^a6o-pa3BHTa, nepe- 







noHqaian 


58. 


scabrum L. . . . 

1 

TOHKo-nepenoHqaTbiii, 

xopomo-pa3BHTa 3 


59. 




qyib 3aMeTHa Kpbimeqxa 

KO>KHCTaH 


» 

phleoides Pour. . 

1 

TOHKo-nepenoHqaTbiH 

» 






c MaTOBbiM KoanaqKOM 



60. 


ligusticum . . . 

1 

M 

0 


61. 

» 

Lagopus Pourr. . 

1 

„ 

xopomo-pa3BHTa, ko- 

b 3eBe xpq- 






jKHCTaa 

meBoe Koab- 







uo 

62. 


gemellum Pourr. 

1 

0 



63. 

„ 

versicolor St. . . 

1 

r> 

n 


64* 

- 

cinctum DC. . . 

1 

TOHKo-nepenoHqaTbiH 
c MajieHbKoft d^ecTHmeft 

n 


65. 




KpbimeqKoft 




panormitanum Pr. 

1 


0 
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Hhcjio 

Pa3BHTHe H OCOdeHHOCTH 

Pa3BHTue m oco6eH- 

IlpHMe- 

Bnabi p. Trifolium L. 






CeMflH 

OKoaonaoAHHKa 

hocth qameqnn 

qaHne: 

66. 

Tr. incarnatum Lin. 

1 

TOHKo-nepenoHqaTbin 

xopomo-pa3BHTa ko- 





c MajieHbKon daecTamen 

>KHCTaq 





KpbimeHKoii 



67. 

w Cherleri L. . . 

1 

n 

„ 


68. 

„ smyrneum Boiss. 

1 

» 



69. 

„ leucanthum MB. 

1 

TOHKo-nepenoHqaTbiu 

xopowo pa3Bma, 





C KO>Kl/CTbIM KOanaHKOM 

K 0>KHCTa H 


70. 

„ Bocconi .... 

1 




71. 

„ scutatum .... 

1 

TOHKO-nepenoHqaTbin 
c MaaeHbKon SjiecTHuxen 

- 





KpblUieHKOH 



72. 

„ matitimum L. . . 

1 

n 

n 


73. 

„ diffusum Ehr. . . 

1 


v 


74. 

„ ochroleucum L. . 

1 




75. 

„ pannonicum J. . 

1 


„ 


76. 

„ pratense L. . . . 

1-2 

w 

1 V 


77. 

„ dalmaticum L. . 

1 


! 


78. 

„ clypeatum L. . . 

1 


j ” 


79. 

80. 

„ microdon H. . . 

„ microcephalum P. 

1 

TOHKO-nepe noHqaibift 
c MaTOBbiM yioameHHeM 

| TOHKO-KO>KHCTafl 


1 

TOHKO-nepenoHqaTbift, 
b BepxHen qacm ko>kh- 
CTbin c ceTbio MexaHnqe- 

j 







ckhx nyqKOB 



81. 

„ circumdatum K. . 

1 


» y> 


82. 

„ laevigatum Poir. 

1 

TOHKo-nepenoHqaTan He- 
3Haqnie.ibHaH qacib6o6a, 

» 





Aaaee OaecTamaa Kpbi- ! 






meqxa 



83. 

„ columbinum . . 

1 

TOHKo-nepenoHqaTbin 

» 


84. 

„ ciliatum .... 

1 I 

i 

TOHKO- KOJKHCTblH C BO- 
JIOKHaMH, HAymHMH KOCO 
ot^ dpiomHoro k cnnH- 






HOMy uiBy 




rJiaBHbiM o6pa30M ocanKOB, Byia)K- 
hocth h TeMnepaTypbi. CjieAyeT ot- 
MeTHTb, hto Hanp. y Tr. filiforme L. 
npn npopacTaHHH b Hanajie KopemoK, 
a 3aTeM h ceMeHOAO^H pa3pymaK)T 
OKo^onjioAHHK h namely. TaKHM 
o6pa30M 3Aecb Mbi HMeeM 606 u, rAe 
pacKpbiBaHHe no 6pK)uiHOMy uiBy He 
yTpaneHO, ho pojib TaKoro pacKpbi- 

BaHHH B Aejie OCBo6o>KAeHHH CeMHH 
HeBeyiHKa, TaK KaK menb He AOCTa- 
TOHHO IHHpOKa RJlft CB060AH0r0 Bbl- 

naAeHHH ceMAH. Flo HinpuHe mejiH 
AaHHyK) rpynny mo>kho pa36HTb Ha 
ABe noArpynnbi: 

A — rAe HiHpHHa Hj,e.JiH npeBbimaeT 
noyiOBHHy TOJimHHbi ceMeHH —7 r. 
Watsoni , Tr. tridentatum , Tr. spa- 
diceum (Ta 6ji. 2, (J)Hr. 23) *h Apyrne; 
B—rAe mnpHHa mejin MeHee no- 

JIOBHHbl TOJIUJ,HHbI CeMeHH, a y HeKO- 

Topbix bhaob eABa 3aMeTHa, Hanp. Tr. 



Phc. 7 . Trifolium medium L. PacKpbiBaHne no 
dpiomHOMy mBy 33MeTHO Jinmb b BepxHen qacm 
606a. 
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medium (pnc. 7; Ta 6 . 2, <$nr. 9), Tr . montanum (Ta 6 ji. 1, (})Hr. 17) Tr. repens L. 
(pnc 2, Ta6;i. 1, (J)Hr. 18 h 19), Tr. badium , h mh. Apyrne. 

B npeAe^ax BTopofi noArpynnbi (B) pe 3 KO BbiAe;iHeTCfl HeKOTopoe hhcjio 
bhaob (cm. o 6 myK) CBOAKy) c HenocpeACTBeHHO pa3pymaiomHMCfl om/ionjioA- 
hhkom, Hanp. Tr. filiforme (pnc. 1; TaSnnua 1, (J>nr. 29—31), Tr. speciosum, 
Tr. arvense (pnc. 5 ; Ta 6 ji. 1 , $nr. 1 — 4 ) h Ap. Okojioiiaoahhk, HacTO^bKO 
cjia 6 o pa 3 BHT, TOHKO-nepenoHHaTbiH, hto npn He3Ha^HTejibHOM MexaHHnecKOM 
B03AeHCTBHH, AaXte npH OCTOpOXCHOM 0 CB 060 XCAeHHH 6 o 6 a npOHCXOAflT pa3- 
JIHHHOrO pOAa pa3pbIBbI H TpeiUHHbl B 060 JI 0 HKe, TeM CaMbIM AaBaH B03M0>KH0CTb 
ocBo6o)KAaTbC5i ceMeHaM. 


IlocJieAHHH rpynna c HepacKpbi- 
BaiOlUHMHCH 6o6aMH 3 a He60JIblllHM 

HCKJiio^eHHeM (Tr. microcephalum, 
arcumdatum, laevigatum , columbium, 
ciliatum) oxBaTbiBaeT bhabi noApoAa 
Lagopus h HMeeT cjia6o pa3BHTOH 
6pi0111H0H I1IOB. B yTOJIlUeHHOH Bepx- 
HeH nacTH 6o6a, Ha 3 biBaeMOH Kpbi- 
uienKon, KO./inaHKOM, SpiomHOH iiiob 
eABa 3 aMeieH. B Taxnx cyiynanx mh 
HM eeM pa 3 pbiBbi Ha rpaHHue noAo6- 
Hbix o 6 pa 30 BaHHH, Bbi 3 BaHHbie Mexa- 
HHnecKHM B 03 ACHCTBHeM, Hanp. Tr. 
pratense (pnc. 6; Ta6;i. 1 $Hr. 5 — 7), 
Tr. pannonicum (phc. 8 , 10, 11), 
Tr. scabrum h MHorne Ap. 

MHCJieHHoe cooraomeHHe cpeAH 
paccMOTpeHHbix rpynn TanoBo: I rpyn¬ 
na 7 bhaob — 8,1 °/o; II rpynna 45 bh¬ 
aob — 53,5°/o, III rpynna 32 BHAa — 
Phc. 8. Trifolium pannonicum L. Pa3pbiB KpbimenKH 38,4°/ 0 . 

ot HH>KHeH Haem 6o6a. TaKHM o 6 pa 30 M Mbi HMeeM He3Ha- 

HHTeJIbHblH npOUeHT BHAOB C XOpOllJO 
pacKpbiBaiouTHMHCH 6o6aMH,— I rpynna; Han6ojibUJHH npoueHT bhaob, rAe Ha- 
yinuo yTpaTa pacKpbiBaHHH no SpioumoMy uiBy, coAepxarr II rpynna, h BecbMa 
3 HaHHTeJIbHbIH npoueHT BHAOB, cpeAH KOTOpbIX paCKpbIBaHHe COBepmeHHO ot- 
cyTCTByeT,— III rpynna. J\j\n 6oJibineH xapaKTepHCTHKH paccMOTpeHHbix bhaob 
b cbh3h c pacKpbiBaHHeM 6o6ob npHBeAOM HHCJioBbie AaHHbie o KOJinnecTBe 
ceMHH h CTeneHH MexaHHnecKoro pa3BHTHH OKO-TonjioAHHKa h namenKH. 



TAB/IMUA 1 


ripn 3H3KH: 

T p y n n bi : 1 

1 rpynna 

11 rpynna 

III rpynna 

C 02 
•=2 O 

<D 

CJ 

W CC 

OjO 

=■ § 
.= 0 s 

0 co 

1 § 
:r 5 

u 

CO CC 

H *=3 

0 s 

-0 tr C 

o' 

-0 0 s 

0 U 02 

g « 
11 

<V 

u 

H C 2 

0 c 

^0 c S' 

®~ U 02 

Uup nn r'oiv/au 

f MHoroceMHH. 6o6bi (2-6) ! 

5 

71,5 

22 

49 

1 

3,1 

TrlU 1U LcM/in 

\ OflHOCeMHHHbie 606 b!. . . 

2 

28,5 

23 

51 

31 

96,9 

CreneHb pa3BHTHH 

f Ko>KHCTblft. 

5 

71,5 

25 

55,6 

1 

3,1 

OKOJIOnJIO,HHHKa 

\ riepenoHqaTbift. 

2 

28,5 

20 

44,4 

31 

96,9 

CieneHb p 33 bhthh 

i Xopouio pa 3 BHTa .... 

3 

43 

9 

20 

25 

78,8 

namenKH . 

\ Caa6o pa3BHTa . 

- 

4 

57 

1 

36 

80 

7 

21,2 
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Tpynna xopomo pacKpbiBaioiuHxcn 6 o 6 ob, KaK bhaho H3 Ta 6 AHuu 1, HMeei 
6 ojibiiiHH npoueHT MHoroceMHHHbix 6 o 6 ob b npoTHBonoJio^KHOCTb rpynne c 
6 o 6 aMH coBceM HepacKpbiBaioiuHMHCH, rue npoueHT MoroceMHHHbix HHUToateH. 
BTopan rpynna, rue pacKpbiBaHHe no 6 piomHOMy niBy He3HannTejibHoe, 3aHH- 
MaeT npHMepHO cpeunee noAoaceHHe Me>KAy abymh KpaHHHMH rpynnaMH, Aa- 
Ban OAHHaKOBbin npoueHT KaK oaho-, TaK h AByceMHHHbix 60603: npn stom 
OAHO ceMHHHbie 6 o 6 bi othochtch no npenMymecTBy k noArpynne B, t. e. 06 ^- 
eA^HHIOT C060K) BHAbl, 6 o 6 bI KOTOpbIX HMeiOT UIHpHHy meAH B o 6 jiaCTH 6 pio- 
umoro uiBa MeHbine noAOBHHbi TOAiuHHbi ceMeHH. TaKHM o6pa30M Mbi HMeeM 
npnMyio 3aBHCHMOCTb MeacAV CTeneHbio pacKpbiBaHHH 6 o 6 ob h hhcaom ceMHH. 

B OTHomeHHH nncjia ceMHH BecbMa HHTepecHbiM 0Ka3aAcn KyjibTypHbin KAe- 
Bep Tr. pratense L. no AHTepaTypHbiM AaHHbiM AmepcoHa k rpe6Hepa 
l fl[)KH6eJi, J iH h E> e a a k. Tapu (Harz), UlMajibray 3 eHa n Ap. yKa3biBaeTC5i 
Hajinnne oahoto ceMeHH b 6 o6e y Tr. pratense L, 

npocMaTpHBan 3uanHTeAbHyio KOjyieKunio AaHHoro BHAa Ha UeHTp. reHeTH- 
necKOH h ceJieKu. CTaHUHH b ^tckom CeAe, HaMn HaftAeHo: 


N°N° KyCTOB H HX npo- 

HcxoJKAeHHe: 

Hhcjio 

npOCMOTp. 

roaoBOK 

Hhcjio 

npOCMOTp. 

6060B 

Mhcjio 1 - 

CeMflHHblX 

6060B 

Mhcjio 2 - 
CeMHHHblX 
6 o6jb 

npouem 

2-ceM. 

6 o6ob 

73. UlBeHuapHH. . , . 

13 

236 

94 

142 

60 

64. JleHHHrp. o6.aacib . 

2 

28 

16 

12 

43 

119.-6. HoBropo.ncK. ry6. 

3 

30 

20 

10 

33 

126. 6. ypaJibCKaa 06a. . 

2 

50 

40 

10 

20 

133. 6. flepMCKaa ry6. . 

1 

60 ' 

57 

3 

5 


H 3 npHBOAHMbIX AaHHbIX BHAHO, HTO epeAH HeKOTOpbIX o6pa3U,OB KpaCHOrO 
KAeBepa Ha aoaio 2-ceMHHHbix 6 o6ob naAaeT 3HanHTeAbHbift npoueHT. Majioe 
KOAHnecTBo Ha6AioAeHHH He AaeT HaM npaBo AeAaTb BbiBOAa o HaAHHHH 
6oAbmoro nncAa ceMHH b 6o6ax. 

HauiH, Aa^eKO He noAHbie, Ha6AK>AeHHH noKa3aAH, hto b 3aBH3H uBeTKa 
o^binHO pa3BHBaK)TCH ABe, coBepuieHHO OAHHaKOBbie ceMnnoHKH. Flpn AaAbHen- 
meM pocTe 6 o6ob OAna H3 hhx He BcerAa pa3BHBaeTcn b roTOBoe ceMH. 
lloAynaeTCH ah sto b pe3yAbTaTe HeAOCTaTonHoro nHTaHHtf oahopI H3 ceMH- 
noneK hah b CHAy Apyrnx npHHHH, a^ih nac coBepuieHHO He echo. 

Ho 3TOT (j)aKT 3aCAyHCHBaeT BHHMaHHH, T. K. He HCKAIOHeHa B03M0>KH0CTb 
Haxo^KAeHHH epeAH T. pratense L. tbkhx pac, epeAH KOTopbix AByceMHHHbie 
6o6bi MoryT BcrpenaTbcn b 6oAbinoM nncAe. 3to o6cTOHTeAbCTBO MO}KeT 
Henocpe.ACTBeHHo npHBecTH k pa3pemeHHio Bonpoca o ceMeHHOft npoAyKUHH 
KpacHoro KAeBepa, hto b npaKTHnecKOM OTHomeHHH BecbMa BaatHO. 

OTMenan pa3BHTHe OKOAonAOAHHKa, CAeAyeT HMeTb b bhay HeKOTopyio 
o6iUHOCTb xapaKTepncTHKH, o6o3HaneHHyK) abymh kpbhhhmh $opMaMH, KaK 
KOHCHCTbift h nepenoHHaTbifi. Cioas ace bouiah h TOHKO-KO>KHCTbie h tohko- 
nepenoHqaTbie. CTeneHb MexaHHnecKoro pa3BHTHH OKOAonAOAHHKa OTMena-Aacb 
c oahoh CTOpOHbi no conpoTHBAeHHio Ha pa 3 pbiB noA AeHCTBHeM npenapoBaAb- 
hoh HrAbi, a c Apyrofl—no creneHH HHTeHCHBHOCTH npoxo^KAeHHH CBeTa noA 
6 HHOi<yAHpoM. HecMOTpn Ha cpaBHHTeAbHO rpy6bift MeTOA onpeAGAeHHH, Bee 
^ce AOBOAbHO HarAHAHO o6pHCOBbmaeTcn CBH3b nocAeAHero c TeM hah hhhm 
cnoco6oM pacKpbiBaHHH 6 o6ob. KaK bhaho H3Ta6AHUbino pacKpbiBaHHio 6 o6ob, 
ooAee KOHCHCTOMy, xopomo pa3BHTOMy OKOAoriAOAHHKy cooTBeTCTByeT h Ayqmee 
pacKpbiBaHHe no mBy h o6paTHo: 6o6bi c CAa6opa3BHTbiM okoaohaoahhkom 
pacKpbiBaioTCH nAOxo hah BOBce He pacKpbiBaioTCH. Ho 6 hao 6 bi HenpaBHAbHO 
npeAnoAaraTb, hto HepacKpbiBaiomHecfl 6o6bi xapaKTepH3yioTCH TOAbKO tohkhm 
nepenoHnaTbiM okoaohaoahhkom. HaAo HMeTb bbhay, hto b rpynny nepenoHnaTbix 
6 o 6 ob OTHeceHo 3HanHTeAbHoe hhcao bhaob, y KOTopbix HMeeTCH cBoeo6pa3Hoe 
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yTOJimeHHe b BepxHeu qacTH 006a, to b bh Ae TBepAOH SjiecTHmen KpbimeuKH, 
to b BHAe MaTOBoro yTo^meHHoro KOJinauKa b toh hah hhoh ereneHH pa3BHTbix 
( Tr . pratense , pantiotiicum , dalmaticum h Ap.)- B ashhom cJiyqae mo>kho jiumb 
OTMeTHTb cTpeMJieHHe k HeAopa3BHTHio oKOJionJioAHHKa, BepHee qacTH ero, 
b cbh3h c yMeHbmeHHe HHCJia ceMflH h peAyKUHeft pacKpbiBaHHH no SpioumoMy 
uiBy. CjieAyeT OTMeTHTb h pe3Koe HCKjnoueHHe, KorAa OAHOceMHHHbie 6o6bi 
cpaBHHTejibHo xopouio pacKpbiBaioTCH no 6piomHOMy niBy, ho b to yae BpeMH 
HMeioT h CHJibHO pa3BHTbiH, paBHOMepHO yTOJimeHHbiu oKO^onjiOAHHK ( Tr . medium , 
spadiceum ). 

B oTHomeHHH pacKpbiBaHHH 6 o6ob n MexaHHnecKoro pa3BHTHH uamenKH 
mo>kho CKa3aTb cjieAyioiixee: y xopomo pacKpbmaiomHxcH 6 o6ob OTcvTCTByeT 
xopouio pa3BHTaa qaineuKa h o6paTHo: y HepacKpbiBaionjHxcfl 6 o6ob uameuKa 
pa3BHTa xopomo. TaKHM o6pa30M, 3Aecb Mbi HMeeM oSparayio KapraHy TOMy, 
HTO HMeeT MeCTO B OTHOmeHHH HHCJia CeMHH H MexaHHUeCKOTO pa3BUTH51 OKOAO- 
njiOAHHKa. 

TA5/IMUA 2 



1 

H H C JI 0 

C e M H H - 

1 

XapaKTepHCTHKa 

J MHOTOCeMHHHbie 

OAHOCeMHHHbie 

njiOAOB 

1 

%% OT 06 - 


% % OT 06 - 

Ihhcjio BHAOB 

mero HHCjia 

HHCAO BHAOB, 

mero hhca 3 


1 

BHAOB 


BHAOB 

CieneHb pa3BHTHH j Kokhcthh . . . 

21 

75 

! 

1 

11 

20 

OKOJionjionHHKa \ riepenoH^aTbiH . 

7 

25 

45 : 

80 

CieneHb P33 bhthh f Xopomo pa3BHTa 

5 

18 

I 32 i 

57 

nameHKH \ C^a6o pa3Bma . 

23 

72 

24 

43 


H3 npHBOAHMOH Ta6jIHUbI 2 BHAHO, HTO MHOTOCeMHHHbie 6o6bI HMeiOT KO- 
tfCHCTblH, xopomo pa3BHTbIH OKOAOnAOAHHK (75°/o) H CJia6o pa3BHTyiO TOHKO- 
KOHCHCTyio hah nepenoHuaTyio uameuKy (72%). y OAHOceMHHHbix 6 o6ob Ha 
AOJiK) tohkoto, nepenoHnaToro OKOAonAOAHHKa naAaeT 80% Bcex paccMOTpeH- 
hhx bhaob n 57% Ha aoaio ko>khctoh, xopouio pa3BHToft uameuKH. CAeAOBa- 
TejibHO, 3Aecb Mbi HMeeM npnMyio 3aBHCHMOCTb uucjia ceMHH b OTHomeHHH 
MexaHHuecKoro pa3BHTun OKOAonAOAHHKa h uameuKH, Han6o;iee pe3KO bbihb- 
JieHHyiO B OTHomeHHH MHOrOCeMflHHbIX 6 o6ob. 

TABJ1HUA 3 


CieneHb pa3BHTHfl OKOAonAOAHHKa 


XapaKTepHCTHKa 

KO>KHCTblfi 

nepen 

O H H a T bl ft 

nnoAOB 


% % COOT- 




HHCJIO BHAOBJ 

i COOT- 

hhcao bhaob; HOjueHHH 

i 


HomeHHH 

tt _ ^ wrTIT ( MHoroceMHHH. 6 o 6 bi 
Mhc .,0 ceMHH | O^oceMUHH. 606 b, . 

20 

64,5 

8 

14.3 

11 

35,5 

45 

85,7 

CieneHb pn 3 BHTH 5 i ( Xopomo pa 3 BHTa . 1 

11 ' 

35,5 

26 

1 46,2 

nameqKH \ C,ia 6 o pa 3 BHTa . . . 

20 

64,5 

27 

! 53,8 


B OTHomeHHH CTeneHH MexaHHuecnoro pa3BHTHH OKOJionjioAHHKa, Kax h 
cjieAOBa.TO o>KHAaTb, HMeeM o6paTHyio KapTHHy (cm. TaSjiHuy 3) npeAbiAymero 
cpaBHeHHH,T. e. 6oAee koxchctomv, xopomo pa3BHTOMy oKOAOnAOAHHKv coot- 
BeTCTByeT 6oAbiuee hhcao ceMHH h CAa6oe pa3BHTHe uameuKH, h o6paTHo: 
Aah tohkoto nepenoHuaToro OKOAonAOAHHKa xapaKTepHo MeHbmee hhcao ce- 
mhh h xopomo pa3BHTan uameuKa. 







o PACKPbiBAHHH bobob poaa Trifolium L. 


Ill 


H HBKOHeu, cpaBHHBan cTeneHb MexaHHnecKoro pa3BHTHH naiueuKH c hhcjiom 
cgmhh b 6o6e h CTeneHbio MexaHHuecnoro pa3BHTHH oKOJionjiOAHHKa, mo>kho 
OTMeTHTb, HTO XOpOUIO pa3BHTOH K02KHCT0H HaiUeMKe COOTBGTCTByeT 60 JIbUIHH 
npoueHT.oAHOceMHHHbix, nepenoHqaTbix 6o6ob. Cjia6o pa3BHTan nepenoHnaTan 
nameuKa HeceT iiohth b paBHOft creneHH, KaK MHoroceMHHHbie KoatncTbie 6o6bi, 
Tax h OAHOceMHHHbie nepenonqaTbie. Cm. Ta6jiHijy 4. 

TABJlHIiA 4 



CTeneHb P 33 bhthh namenKH 


XapaKTepHCTHKa 

nJio^OB 

xopouio 

P 33 BHT 3 

c;ia 6 o 

p 33 BHTa 

HHCJIO BHAOB 

% % COOT- 
HOUieHHH 

UHCJIO BH^OB 

% % COOT- 
HomeHHH 

Hhcjio ceMJiH f MHoroceMHHHbie . . 

5 

11,5 

23 

49 

b 6 o 6 e \ OflHOceMHHHbie . . 

32 

! 88,5 

24 

51 

CieneHb pa 3 BHTHH | Kokhctuh .... 

n 

30 

20 

42,5 

OKOJionjiOAHHKa \ riepenoHHaTbiH . . 

26 

i 

1 

| 70 

27 

57,5 


Ha ocHOBaHHH noAyqenHbix a aHHbix mohcho OTMeTHTb; 

Bo-nepBbix, xopouio pacKpuBaiomHecn 6o6bi hmciot 6ojibinee hhcjto ceMHH, 
CHJibHO pa3BHTbift kohchctmh okojiohjioahhk, cJia6o pa3BHTyio nepenoHnaTyio 
nameuKy. 

Bo-BTopbix, cOBceM HepacKpbiBaioiAHecH 6o6bi hmciot He6ojibinoe hhcjio 
reMHH, cJia6o pa3BHTbift nepenoH^aTbift OKOJionjiOAHHK, CHJibHO pa3BHTyio ko>kh- 
CTyio uameuKy. 

B-TpeTbHx, c;ia6o pacKpuBaiomHeca 6o6bi 3aHHMaioT cpeAHee MecTO Me>KAy 
AByMH KpaHHHMH THnaMH. 

FlepeHAGM k paccMOTpeHHio aHaTOMH^ecKoro CTpoeHHH 6 o6ob pOAa Trifo - 
Hum l. n P H 3TOM CJieAyeT OTMeTHTb, HTO nJIOABI MHOTHX 6o60BbIX HMeiOT CJIO)K- 
Hyio aHaTOMH^ecKyio KapraHy, rAe nepHKapnnft cocTaBJieH H3 HecKOJibKHx 
xopouio pa3JIHHHMbIX CJIOeB. TaK, Hanp., BHVTpeHHHfl HaCTb Me30KapnHH 6 o6ob 
Pisum sativum 3aKjnonaeT BOJiOKHHCTbift hjih nepraMeHTHbin cjioh. FIocjieAHHH 
npeACTaBJineT C06010 ABa cjioh CHJibHO yTOJimeHHbix TBepABix bojiokoh, HAy- 
iuhx b pa3JiHUHbix HanpaBJieHHHx. BHyTpeHHHH cjioh bojiokoh hast no Hanpa- 
bjichhio ot cnHHHoro k SpiouiHOMy uiBy, a HapyacHbiH no A^nHe 606a. 3 th 
AB a cjioh KaK 6bi HajieraioT oahh Ha Apyron nonra noA npnMbiM yn/iOM. Ocrajib- 
Han uacTb Me30KapnHH coctoht H3 tohkoctchhoh TKaHH. Eiue 6ojibiuee ycJio>K- 
HeHHe Mbi BCTpenaeM y Phaseolus vulgaris L., rAe KpoMe bojiokhhctofo cjioh 
pa3BHBaeTcn MHoropHAHan rnnoAepMa. 

ripn o6T)5icHeHHH MexaHH3Ma pacKpbiBaHHH, KaK yKa3biBaeT U,io-Ca6ji oh, 
h3ao HexoAHTb H3 cTpyKTypbi caMoro nepHKapnnn. no ero AaHHbiM r ji3bhoh 
npHHHHOH, MOXCHO CKa3aTb, eAHHCTBCHHOH, CHHTaeTCH BbICbIXaHHe o6bIHHO OApe- 
BecHeBiuHx TKaHen, KOTopbie npnjieraiOT k MecTy pa3pbiBa b BHAe onncaHHoro 
Bbline BOJIOKHHCTOrO CJIOH. 

HajiHnne GApeBecHeBuiHx sJieMeHTOB BCTpenaeTCH He TOJibKO b njiOAax 
6o6oBbix, ho TaK>Ke b CTpynKax KpecTOUBeTHbix, b jihctobkc Helleborus h b 
K opo6ouKe Euphorbia , Datura h Ap. ripn BbicbixaHHH njiOAOB OApeBecHeBiunn 
BOJIOKHHCTblH CJIOH COKpamaeTCH HaCTOJIbKO CHJibHO, HTO KJieTKH 6pK>IHHOrO, a 
HHorAa h cnHHHoro uiBa pa3pbiBaioTCH, h ceMeHa BbinaAaiOT H3 njiOAa. Pa3Jin- 
L iHoe nee HanpaBJieHHe bojiokhhcthx CJioeB npHBOAHT k CKpynHBaHHio ctbopok 
njiOAOB, Hanp. y Vida cracca L. h Ap. b cnjiy pa3JiHHHoro coKpameHHH sthx 
CJioeB. 
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Bot Te o6mne yKa3aHHH, KOTopbie hmciotch no Bonpocy o MexaHH3Me pac- 
KpbiBaHHff 6 o6ob. B nacTHOCTH 6o6bi Trifolium L, KaK OTMenajiocb Bbirne, 


aHaTOMnnecKH hhkto He Hcc^e^OBa^, 
OTHOCH nx k HepacnpbiBaiomHMCH 
6o6aM (JI. Jlio CaSjiOH), a MencAy 
TeM MbI BHAHM, HTO y HeKOTOpbIX 
npeACTaBHTeJien AaHHoro poAa ocbo- 
ooyKjxemie ceMHH nponcxoAHT b pe- 
3y^bTaTe pacKpbiBaHHH njiOAOB no 
6piomHOMy uiBy. 

AHaTOMnqecKOMy nccjieAOBaHnio 
6bum noABepmyTbi 6ojibniHHCTBO 



Phc. 9. rionepe^HbiH cpe3 b o6.aacTH 
6pK)iiiHoro uiBa Tr. arvense L. 



Phc. 10. Ilonepe^HbiH cpe 3 b 06 /iacTH OpiouiHoro 
uiBa Tr. pratense L. 


paCCMOTpeHHblX BHAOB. B ABJIbHenineM H3;iO>KeHHH OCTaHOBHMCH JIHHIb Ha 
HeKOTopbix npeACTaBHTejinx H3 ochobhwx rpynn, Han6o;iee xapaKTepHbix no 

CTeneHH pacKpbiBaHHH nepHKap- 
iihh. IIpe>KAe Bcero Heo6xo- 

AHMO 6bI./IO BblHCHHTb'. KaKOBa 

aHaTOMHqecKan KapTHHa b 06- 
jiacTH 6piomHOro uiBa? OKa3a- 
ji ocb, hto y Bcex HccjieAOBaH- 
HblX BHAOB (CM. PHC. 9—14) Ha 
nonepenHbix cpe3ax BHAHa nny- 
6oKaH uxe^b. HapyauibiH snn- 
AepMHC OAHOH H APyrOH CTBOpKH 
6o6a, coeAHHHHCb Apyr c Apy- 
roM, rjiySoKO BHeApneTCH b 06- 
jiacTb 6pK)uiHoro uiBa. 06pa30- 
BaHHaa, TaKHM o6pa30M, me./ib— 
nepBbiH HaMeK Ha 6yAymyio 
JIHHHIO pa3pbIBa. ripH 3T0M 
He3aBHCHMO OT CTeneHH pac¬ 
KpbiBaHHH, t. e. ot Toro, 6yAyT 
jm 6o6bi xjopomo pacKpbiBaTbCH 
no niBy (pnc. 14) h^h paci<pbi- 
BaHHe 6vAeT coBepmeHHO yTpa- 
neHo(pHC. 9), Ha nonepenHbix 
cpe3ax Mbi BcerAa CMOaceM 06- 
HapyncHTb 6yAymee MecTO pa3- 
pblBa. 3a BHeUIHHM. snHAepMH- 

com cjieAyeT MHorocjioHHan, 
TOHKOcTeHHan napeHXHMa Me- 
30KapnnH, KOTopan Aa;iee npnMbiKaeT k BHyTpeHHeMy snnAepMHcy. Flpn 
pasBHTHH nepHKapnHH yBe^HneHHe uiejm MonceT htth 3a cneT stoh BHyT- 
peHHen napeHXHMbi, hto xoporno bhaho Ha pnc. 11. 



Phc. 11. rionepe^HbiH cpe3 b o 6 jiacTH 6 piomHoro 
uiBa Tr. montanum L. (cBepxy bhh3). 




o PACKPbiBAHHH EoEOB pom Trifolium L. 
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CjieAyeT onieTHTb, hto Ha^iHHHe mejiH, o6pa30BaHHoft BepxHHM anHAepMH- 
com eiu,e 3aaojiro ao no^Horo co3peB3HH3, He AaeT HaM ochob 3 hh 5 i cyAHTb 
o cTeneHH pacKpuBaHHH. Tan, xoporno pacKpbiBaromHflcH 606 Tr. Lupinaster L 
(pHC. 14) npH na^HHHH mean HMeer 6o^ee MHorocaoftHyio napeHXHMy b o6j\&- 
cth SprouiHoro niBa, Heace^H c.aa6o pacKpuBaiomHeca 6o6u, Hanp. Tr. repens 
L. (pHC. 13), Tr. arvense L (pac. 9 ) n AP- TaKHM o6pa30M, Ann yHCHeHHH Me- 
X3HH3M3 paCKpbIB3HHa CJieAY&T HCK3Tb flpyrHX npHHHH, KOTOpbie MOryT ^excaTb 
BHe SproiuHoro mBa. EcrecTBeHHO Harne BHHMaHHe 6biJio HanpaB^eHO Ha aHa- 
TOMHK) CTBOpOK 606a. HCC./ieAOBaHHH 6bUH B3HTU BnO^He 3pe^bie 6o6bI. 

Floc^e cooTBeTCTByiomeft o6pa6oTKH b pa3MHrqaiom,eft cMecn paBHbix nacTeft 



Phc. 14. IIonepeqHWH cpe3 b ofiaacTH 6piomHoro uiBa Tr. Lupinaster L. 


cnapTa, boah h ivnmepHHa 6bMH CAejiaHbi nonepenHue cpe3bi nepe3 ctbopkh 
6 o 6 ob. AHaTOMHHecKoe cTpoeHHe ctchok 6 o 6 ob y Trifolium L. OKa3a^ocb 
B BbICUieft CTeneHH npOCTO H OAHOpOAHO. /lOCTaTOHHO cpaBHHTb pnc. 15—17, 
hto 6 u ySeAHTbca b stom. HecMOTpa Ha pe3Koe pa3JiHHHe b CTeneHH pac- 
KpbiBaHHH 6 o 6 ob y Trifolium L. mu He h 3 xoahm npeacAe Bcero t. h. bojiok- 
HHCToro cnon. Bo Bcex c^yqaax mu HMeeM xoporno pa3BHTbift ymnmeHHbift 
BepXHHft snHASpMHC H MHOTOCflOftHU fi TOHKOCTeHHblft Me30KapnHft, npHMbl- 
KaioutHii k BHyTpeHHeMy, TaKHce ymflmeHHOMy anHAepMHcy. npHHHHnHa^bHO 
pa3aHHHe b cTpoeHHH cTeHOK n^oAOB y xopouio pacKpuBaiom,HxcH 6 o 6 ob co- 



O PACKPMB AHHH BOBOB PO^A Trifolilim L. 
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Phc. 15. Ilonepe^HbiH cpe3 6okoboh ctchkh 6o6a 
Tr. Lupinaster L. 


CTOHT B 60 Jiee CHJIbHO pa3BHTOM BepXHeM anHAepMHCe H MHOrOCJIOHHOCTH 

Me30Kapnnn (pnc. 15 h 17). JIjik oKOHnaTejibHoro cyxcAeHHH ’o Ha;iHHHH OApe- 
BeCHeBIUHX 3JieMeHTOB B CTeH- 

Kax 6o6ob 6mah cAe./iaHM no- 
nepeHHbie cpe3bi nepneHAH- 
Kyji 5 ipHbie k SpiouiHOMy uiBy. 

Iloc^e o6pa6oTKH (J)jioporjiio- 

UHHOM H COJIHHOH KHCJIOTOH 

c OApeBecHeBuiHMH ajieMeH- 
TaMH 0Ka3a;iCH He6ojibiuoH 
ynacTOK bo^okoh y Tr . Lu¬ 
pinaster L. (pnc. 18). 3tot 
ynacTOK npo3eHXHMHbix 3Jie- 
MeHTOB npmieraeT c oahoh 
CT opoHbi k BHemneMy sim- 
AepMHcy h MecTy pa3pbma, 
a c Apyrofi b BH^e y3Koro 
OTpora Ha,eT k cpe&me Me* 

30KapnHH, uejiHKOM noMe- 
mancb b o6jiac™ SpioniHoro 
uiBa. Hann^ne onpeAe./ieH- 
Horo MecTa pa3pbiBa h co- 
KpameHHe sthx OApeBecHe- 

bliihx 3J\e MeHTOB h cjiyacaT oahoh H3 npnqHH xopomero pacKpbiBaHHH 6 o6ob 
y Tr. Lupinaster L. 

B Tex 6o6ax, r^e pacKpbiBaHHe no SpiouiHOMy uiBy He3HaqnTe;ibH0, HanSojib- 

myjo ponb, npn OTcyTCTBHH bo- 
JiOKHHCToro cjioh, HrpaeT c oahoh 
CT opoHbi HajiHTOe me,/iH b MecTe 
pa3pbiBa, a c Apyron coKpame- 
HHe npn BbiCbixaHnn KjieTOK 
BHeuiHero snHAepMHca. flpyrnx 
npnnHH, o6yc;iOBAHBaK)uj,HX pa- 
CKpbiBaHne 6 o6ob, mm He Haxo- 
ahm. CjieAyeT oTMeraTb, hto 

BOJIOKHHCTblH C/IOft He HBJIHeTCH 

rJiaBHoft npHHHHoft b jiene pa- 
CKpblBaHHH 606OB. TaK, CTeHKH 
njiOAa Ornithopus sativus HMeiOT 

XOpOUlO pa 3 BHTblft BOJIOK-HHCTblH 

cjioh [cm. M e ji ji e p*r p h 6 e ji h 
(Moeller - Griebel), 1928, CTp. 
143], a MexcAy TeM HHKaKoro pacKpMBaHitfl 6o6ob mm He HMeeM. Ocbo6o- 
xcneHne ceMHH nponcxoAHT npn pa 3 pymeHHH Bcero riepHKapnnH. CoBep- 
rneHHO oco6o CTOHT HeKOTopbie bham pOAa Trifolium L., y KOTOpbix o6pa- 
ayeTCH t. h. KpbimeHKa hhh KOJinanoK b BepxHeft nacTH 6o6a. CfOAa otho- 
chtch MHorne npeACTaBHTejiH H3 ceiojHH Eulagopus , KaK Hanp. Tr. pratense, 
pannonicum h Ap. 

OCTaHOBHMCH Ha 06 pa 30 BaHHH Kpbl- 

ui'enKH y Tr. pratense L. h ee pojin 
b A^Jie ocBo5oxcAeHHH ceMHH. Bmjio 
B3HTO HeCKOHbKO IIOCJieAOBaTeJIbHblX 
CTaAHH BnjIOTb AO BnOHHe pa3BHBUieftCH 
KpbuueHKH. Cpe3bi Aejiajincb napaji- 
jiejibHo uiBy nepe 3 o6e ctbopkh no 

seen a^hhc 6o6HKa. B Han6oJiee paH- p HC# nonepe^Hbin cpe3 6okoboh 
HeH CT 3 AHH (Ta6A. 2, cJ)HT. 1. onpeAeJlHTb cieHKH 6o6a Tr. repens L. (cBepxy bhh3). 

8 * 



o'odOoqs 




Phc. 16. FIonepeqHbiH cpe3 6okoboh CTeHKH 6o6a 
Tr. medium L. 
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rpaHHuy KpbimeqKH He npeACTaBJiaeTCfl B03MO>KHbiM: 3Aecb Bee KjieTKH 
Me30KapnHH h snHAepMHca iioxoaht OAHa Ha Apyryio. Jlnuib b 6osiee 
no3AHHX daAHHx npoHexoAHT yTOJimeHne Hapy>KHbix CTenox BHeuiHero 
anHAepMHca h o6pa30BaHne rHnoAepMbi c yTOJinjeHHbiMH CTeHxaMH. y co- 
BepmeHHO 3pejibix njiOAOB anHAepMHC h rnnoAepMa oApeBecHeBuiHe c Ma- 
JlblMH nOAOCTHMH, 3anOJIHeHHbIMH KpHCTaJIJiaMH no BCeft BepOHTHOCTH OKCa- 
;iaTa Kajibuna (radji. 2, (Jmr. 4). rpaHHija nepexoAa KpbimeqKH b MemoqeK 
jienco pa3JiHHHMa. yTOJimeHHbie KJieTKH BepxHero snHAepMHca (Ta6;i. 2, 

(J)nr. 2 h 3) cMeHHioTCH TOHKOCTeHHbiMH KJieTxaMH, a Ha nonepenHOM pa3- 
pe3e (Ta6ji. 2, cjmr. 5 h 6) mu bhahm He TOJibKO 3aMeTHoe yMeHbmeHHe 
b To^mHHe cieHOK anHAepMHca, ho T3K>Ke to, hto Ha MecTe rnnoAepMbi pa3- 
BHBaiOTCH TOHKOCTeHHbie napeHXHMHbie KJieTKH Me30KapnHH. npH 3T0M HHACHHfl 
qacTb 6o6a Tr. pratense L. HMeeT hbho HeAOpa3BHTbiH Me30KapnHft. 



Phc. 18. IlonepeqHbiH cpe3 6oKOBoft ctchkh 6o6a Tr. Lupinaster L. 

TaKHM o6pa30M 6o6bi, noAo6Hbie 6o6aM Tr. pratense L , He TOJibKO Mop- 
4)OJiorHqecKH, ho h aHaTOMHqecKH coctoht H3 AByx pe3KO o6oco6;ieHHbix 
qacTeft. BnojiHe noHHTHO, hto Taxoe CTpoeHne 6o6ob npHBOAHT k pa3pbiBaM, 
oSbiHHO HafiAiOAaeMHM Ha rpaHnue KpbimeqKH h MemeqKa. 3th pa3pbiBbi o6y- 
cjiOB^eHbi pa3JinqHOH cnocofiHOCTbio coKpameHHH TKaHefl BepxHeft h HHHCHeft 
qacTH 6o6a. Kan bhaho H3 Hamnx pncyHKOB, HeoApeBecHeBiiiHe kjictkh Me¬ 
meqKa coKpamaiOTCH 6o;iee, qeM OApeBecHeBiune anHAepMHc h rnnoAepMa 
KpbimeqKH. C/ieAOBaTe./ibHO, npn BbicbixaHHH KpwmeqKa noAAaeTCH He3Haqn- 
Te^bHOMy C)KaTHK), B TO BpeMH KaK HHtfCHHH qaCTb 6o6a paBHOMepHO COKpa- 
iuaacb npeBpamaeTCH b noAo6Hyio, ho MeHbmyio (Jmrypy. 3to oScTOHTejibCTBO 
H npHBOAHT K pa3pbIBy Me>KAy HHMH. 

3aKaHqHBan paccMOTpeHHe HMeioiunxca b HameM pacnopHaceHHH MaTepnajiOB, 
MbI npHXOAHM K CAeAyiOmHM OCHOBHbIM BblBO/WM. 



Ta6Aima 2 






<t>Hr. 1. flonepe^HbiH cpe3 b oftjiacTH KpbimeqKH Tr. pratense'L. b mojioaom B03pacie.— 
<t>Hr. 2. K^eTKH BepxHero annaepMHca KpbimeqKH 6o6a Tr. pratense L.— <£>Hr. 3. KjieTKH 
BepxHero snH^epMHca Ha rpaHnue KpbiuieqKH : h HH}KHeH qacin 6o6a Tr. pratense L.— 
<t>nr. 4. FIonepeqHbiH cpe3 KpbimeqKH 6o6a Tr. pratense L. TIoa BepxHrfM snH^epMHCOM 
3aJieraeT cjioh rHno^epMbi c KpHCTajiJiaMH oncaJiaia KaJibiina. — <f>Hr. 5. FlonepeqHbiH cpe3 
6jiH3b rpaHHUbi KpbimeqKH y Tr. pratense L. —<f>nr. 6. nonepe^Hbifi cpe3 b Mecie nepe- 

xoaa KpbimeqKH Tr. pratense L, 
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M. C. HKOBJIEB 


B npe^ejiax po/ta Trifolium L. BCTpeqaioTca pa3./iHqHbie cnoco6bi ocbo6o)k- 

^eHHH CeMHH H3 606OB. 

llpHBOAHMaji HaMH xapaKTepHCTHKa rpynn no cTeneHH pacKpbiBaHHH 6 o6ob 
H e coBna^aeT c cymecTByiomeH K^accH^HKauHeft po^a Trifolium L. Pa3JiHHHbie 
cnoco6bi pacKpbiBaHHH HafijnoAaiOTCfl b oahoh h toh ace cbkijhh. 

AHaTOMHnecKoe HCCJieAOBaHHe noKa3a;io, hto pacKpbiBaHHe no 6piomHOMy 
niBy MO)KeT nponcxoAHTb, BO-nepBbix, 6jiaroAapH Ha/iunnio onpe^ejieHHoro 
MecTa pa3pbiBa, BO-BTopbix—Sjiaro^apn 3HannTejibHOMy coKpameHHio KJieTOK 
BHeumero snnAepMHca h, HaKOHeu, B-TpeTbnx, 6^aro^apH-npHcyTCTBHio Mexa- 
HHMecKHX sjieMeHTOB b o6jiacTH 6piomHoro uiBa. 

HaHfiojiee coBepmeHHoe pacKpbiBaHHe Ha6./iK)AaeTCH y Tex bhaob, r^e 
HMeioTcn MexaHHHecKHe sjieivieHTbi b oS^acra niBa. TaKHM bhaom, pe3KO ot* 
jiHHHbiM no cTpoeHHio 6o6ob, 0Ka3ajiCH Tr. Lupinaster L. y rpynnbi Hepac- 
KpbiBaiomHxcfl 6o6ob, HMeiomHx b BepxHefi nacTH t. h. KpbilnenKy, npoHCxoAHT 
pa3pbiBbi, ofiycjiOB^eHHbie pa3JinqHOH cnocoSHocTbio k coKpameHHio TKaHeft 
k BepxHefi h HHtfCHeft nacTH 6 o6a. AHaTOMHHecKH BepxHaa qacTb 6 o6a pe3KO 
OTJIHHaeTCH OT HHtfCHeft qaCTH. 

B 3aKjnoqeHHe CHHTaio cbohm rojitom Bbipa3HTb r/iy6oKyio 6;iaroAapHocTb 
npocf). T. A. JleBHTCKOMy h npo(}). B. T. AjieKcaHApOBy 3 a ueHHbie 
yK33aHHH b pa6oTe. 


JlHTepaiypa 

1. Ascherson und Graebner. Synopsis der Mitteleurop. Flora. VI. Band, II Abt. Rosa 
ceae Legaminosae. Leipzig, 1906 — 1910.—2. G i b e 11 i G. et Belli, S. Rivlsta critica delle specie 
di Trifolium Italiane; sezione Lagopus Koch.—3. M x >k e. Estr. dalla Memorie della Reale Accademia 
delle Scienze di Torino Sefie II Tomo XXXIX 1889. — 4. Mx ace Rivista critica delle Specie di 
Trifolium Italiane; Sez. Galearia Presl — Paramesus Presl — Micrantheum Presl. TaM >Ke, 
t. XLI. 1890 r. — 5. Mx >k e. Rivista critica delle Specie di Trifolium Italiane; Sez. Trigant- 
heus Nobis ( Mistvillus Presl). TaM >Ke tom XLII 1891 r. — 6. Harz. G. Landwirtscha- 
ftliche Samenkunde. Berlin. 1886 — 7. Kraus. Ueber den Bau trockener Pericarpien Jahrb. 
f. wiss. Bot. 1866 — 1867. — 8. M o e 11 e r-G r i e b e 1. Mikroskopie der Nahrungs- und Genus 
smittel aus dem Pflanzenrelche Berlin. 1928. — 9. Sablon L. — Rechehes sur la Dehiscence des 
Fruits a pericarpe sec. Annal. des Scienc. Natur. Bot. 1884. — 10. Zimmer man A. Mechanische 
Einrichtungen zur Verbreitung der Samen und Friichte mit besonderer Berucksichtigung der 
Torsionserscheinungen. Jahrb. f. wiss Bot. 1879—1881.— 11. IIlMaJibray3eH U. 5>Jiopa 

CpeflHeft H K))KHOH POCCHH. 


M. JAKOWLEW 

Ober das Aufspringen der Hulsen der Qattung Trifolium L. 

Zusammenfassung 

Aus verschiedenen Sektlonen der artreichen Gattung Trifolium L. sind 
gegen 100 Arten zwecks Klarung der Weise des Hiilsenaufspringens und 
ihrer Samenentleerung untersucht worden. Die vorliegendl Frage wurde in 
Verbindung mit deTn allgemeinen Problem aufgeworfen, dem •’Problem der 
Abhangigkeitsbestimmung ^erschiedener Weisen des Hiilsenaufspringens von 
der Anzahl der Samen in ihnen, vom Grad der mechanischen Entwicklung des 
Perikarpiums und des Kelches, und auch der Feststellung des Mechani- 
smus des Hiilsenaufspringens auf Grund der anatomischen Untersuchung 
der Struktur selbst des Perikarpiums. 

In defn von uns untersuchten Arten (s. die allgemeine Liste), die verschie¬ 
denen Sektionen entnommen wurden, haben wir ganzlich verschiedene Weisen 
der Samenbefreiung feststellen kOnnen. 
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Es muss erwctfint werden, dafi die sich gut offnenden Hulsen folgen- 
de Merkmale haben: eine grofie Anzahl von Samen, ein stark entwickelten 
lederiges Fruchtgehause, einen schwachentwickelten hautigen Kelch. Ferner 
haben die sich garnicht offnenden Hulsen: eine geringe Anzahl von Samen, 
ein schwach entwickeltes hautiges Fruchtgehause, einen stark entwickelten 
lederartigen Kelch. Und die sich schwach offnenden Hulsen endlich nehmen 
eine mittlere Stellung zwischen den beiden aufiersten Typen ein. 

Die anatomische Untersuchung erwies, dafi das Aufspringen langs der 
Ventralnaht folgendermafien bedingt werden kann: erstens dank dem Vorhan- 
densein einer bestimmten Rifilinie, zweitens dank der bedeutenden Zusam- 
menziehung der aufieren Epidermis und drittens, endlich, dank dem Vorhan- 
densein mechanischer Elemente im Bereich der Naht. 

Die allervollkommenste Weise das Offnens beobachtet man bei denjenigen 
Arten, welche im Bereich der Naht mechanische Elemente aufweisen. Als 
eine Art, die sich scharf von den anderen in der Struktur des Perikarpiums 
unterscheidet, erwies sich Tr. Lupinaster L. 

In der Gruppe der sich Offnenden Hulsen, hauptsachlich bei den Arten 
der subgen. Lagopus,. wie z. B. Tr. pratense L., pannonicum Jq. u. anderen, 
welche im oberen Teil ein sogenanntes Deckelchen besitzen, entstehen Risse, 
die von der verschiedenen Zusammenziehungsfahigkeit des oberen und des 
unteren Teiles der Hiilse bedingt wird. Anatomlsch unterscheidet sich der obere 
Teil der Hiilse sehr betrachtlich vom unteren Teil. 
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8. JI. KoMapOB h E. H. Kjio6yKOBa-AJiHCOBa. OnpeAe.flHTe.flb pacTeHHft 
Xla^bHeBOCTOHHoro Kpaa. 1. JleHHHrpaA, H3A,aTe.flbCTBO AnaA. Hayn CCCP, 
1931, X + 622 CTp. 187 + 1 Ta 6ji., u,eHa 10 p. 

3ia pa6oia ne MO>KeT cqnTaTbcn Bno/me 2-m H3aaHneM „Maaoro onpeaeanTeaa pacieHHH 
/lajibHeBOCTo^Horo Kpaa“ Tex >Ke aBTOpOB (1925) n caMa no ce6e npeacTaBaqeT KpynHbin BKaaa, 
b Harny 6oTaHHHecKyio Jimepaiypy. I tom 3aKaHqHBaeTCH poaoM Ribes h 3aKaioqaeT TaOaunbi ajih 
pasAejieHHH pacTeHnn nk ocHOBHbie rpynnbi aaa onpeaeaeHHH qe.viencTB no sthm rpynnaM, aaa 
onpeaeaeHHH poaob apeBecHbix nopoa, aaa onpeaeaeHHH boahux pacTeHnn, norpyaceHHbix nan 
naaBaiomHX no Boae, h HaKOHeu Tadanua aaH onpeaeaenHH poaoB n bh^ob no ceMencTBaM. 

KaKBO bchkom onpeaeanTeae, Ta6annbi cocTaBaeHbi c pacqeTOM Ha nandoaee aernoe n cxopoe 
iioabiCKaHne Ha3BaHHfl aaa HHTepecyiomero qniaTeaq pacTeHnn. C stoh, oqeBnaHo, neabio cocTa- 
BaeHbi h cneunaabHbie TaSinnbi aaa apeBecHbix n KycTapHHKOBbix nopoa n BoaHbix pacTeHnn. 
OueHHTb aocTOHHCTBa 3THX TaOann mo>kho pa3yMeeTca He HHaqe, Ka k nocae pa3pa6oTKH H3BecT- 
hoh qacTH (jjaopbi AaabHero BocTOKa no aioMy onpeaeanTeaio. OaHano h cenqac BnaHO, hto no 
cpaBHeHHio c „MaabiM onpeaeanTeaeM" 6oabmne yayqmeHHH aocmrHyTbi b TaSanuax aaa hb, 
HenoTOpbix 3aaKOB h HeKOTOpbix apyrnx rpynn. 3HaqnTeabHaa qacTb BnaoB H3o6pa>KeHa Ha uiTpn- 
xobhx pncyHKax, b tom qncae h HenoTopbie HOBbie Bnabi, anarH03bi KOTOpbix eme He ony6an- 
KOBanbi. Ha3BaHH3 HeKOTOpbix pacTeHnn no cpaBHeHHio c „MaabiM onpeaeanTeaeM* H3MeHeHbi; 
k co>KaaeHHK) aBTOpbi b Ka>KaoM OTaeabHOM cayqae He yKa3biBaioT Ha sth H3MeHeHHH, qeM 3aTpya- 
h«iot paSoTy npaKTHqecKHx padoTHHKOB h HaqnHaiomHX 6oTaHHKOB, xoporno ocbohbluhxch 
C HeKOTOpbIMH CTapbIMH Ha3BaHHHMH. 

Heab3Ji He OTMeTHTb Toro oOcToaTeabCTBa, hto Ha3BaHne Tpyaa He BnoaHe oTBeqaeT ero 
coaepJKaHHio, t. k. 3HaqHTeabHaa qacTb JlaabHeBOCToqHoro Kpaa 3aBeaoMO He npeaycMaTpHBaeTca 
onpeaeanTeaeM. Kaxon yae hmchho pafioH oxBaTbiBaeT „OnpeaeaHTeab“, aBTopbi 3aecb ksk 
h b „MaaoM onpeaeanTeae“ He oroBapHBaioT. /[an HeKOTOpbix pacTeHHH oTMeqaeTCfl panoH 
pacnpocTpaHeHHH, ho Kaxofi hmchho KpHTepHH noao>KeH b ocHOBy sthx yKa33HHH, noHHTb TpyaHO. 
Hanp. a-na Finns pumila Rgl OTMeqeHo „roabUbi CHxoTa-aanHsi“, a o ero npncvTCTBHH Ha 
CaxaaHHe h BypenHCKOM xpeSTe Hnqero He CKa3aHo; aaa Juniperus sibirica Burkh. OTMeqaioTca 
noqeMyTO ToabKO „roabiibi CyqaHa“. Taxnx npHMepoB MHoro. 3Ta >Ke *reorpa(j3HqecKaH Heonpe- 
aeaeHHOCTb“ npoaBaaeTCH eme h b caeayiomeM: Ha CTp. 183 npHBoanTca Stipa mongolica alpina 
Fr. Schm. — (fopMa, sHaeMHqHaa aaa BypewHCKoro xpe6Ta; Ha stom ocHOBaHHH mokho, Ka3aaocb 
6bi, ayMaTb, qTo BypenHCKHii xpe6eT BKaioqeH b panoH onpeaeaHTeaa. OaHano b ..OnpeaeanTeae*' 
OTcyTCTByeT HecxoabKo BnaoB, KOTOpbie anaa. ( f > . B. IIlMnaT npHBoana .aan stoto pafioHa 
b toh >Ke pa6oTe, rae h onHcaa Ha3BaHHbin KOBbiab, Hanp. Aquilegia leptoceras Turcz h ap. 
3th HeaoqeTbi 3aTpyaH5noT HCtioab30BaTb „OnpeaeaHTeab “Kan KOHcneKT (faopbi aaa neaefi reorpa- 
(J)hh pacTeHHH, a noTpe6HOCTb b TaKOM KOHcneKTe cfiaopbi BnoaHe KOHKpeTHOHTeppHTOpHH 
KaK y coBeTCKHX, Tan h y HHocTpaHHbix yqeHbix 3HaqHTeabHaa, oco6eHHO npn ycaoBHH, hto 
3tot Tpya Bbirnea H3 noa nepa Bbiaaiomerocq 3HaTOKa (jjaopbi BocToqHofl A3hh, k3khm 6ea 
coMHeHHH HBaaeTCH axaa. B. JI. KoMapOB. 

M3aaHa KHHra xoporno, BnoaHe yaoBaeTBOpHTeabHO doahuiHHCTBO uiTpHxoBbix pncyHKOB, 
ii Haao ayMaTb, hto 5000 THpa>K 3Toro „OnpeaeanTeaH“ CKOpo ncqepnaeTCH. 

^ B. Conaea 

Cannabaeus L. Ober die Heterocysten und Gasvakuolen der Blaualgen und 
ihre Beziehungen zueinander. Unter besonderer Berucksichtigung der Gattung 
Anabaena. Jena. 1929. („Pflanzenforschung”, H. 13). S. 1—48. 

MccaeaoBaHHH KaHHa6eyca npOBeaeHbi iia qncTbix KyabTypax nnaHOBbix Boaopocaeii, 
raaBHbiM o6pa30M mecTH BnaoB Anabaena; naaHKTHqecKne, o6pa3yiomHe uBeTeHne Boaw BHau 
3Toro poaa, Hanp., Anabaena flos aquae h A. Hassallii , He noaaaBaancb KyabType, b to BpeMH 
Kax OeHTOHiiqecKne Bnaw KyabTHBHpoBaancb aerKo. B KaqecTBe MaTepnaaa aaa noceBa cay>KHan, 
Me>Kay npoqnM, TaK>Ke n rep6apHbie o6pa3Ubi; aBTOp OTMeqaeT pa3anqHyio aanTeabHOCTb coxpa- 
HeHHH cnocoOHOCTH k npopacTaHHio y cnop pa3anqHbix BnaoB Anabaena: TaK A. variabilis npo- 
pacaa h nbimHo pa3Bnaacb b 1927 r. H3 ep6apHoro MaTepnaaa, co6paHHoro TnabaeH 
(J. E. Tilden) b 1895 r. b KD>kh. AaKOTe; HanpoTHB, A. laxa OKa3aaacb cnocoSHon coxpaHarb b 
B 03ayuiH0-cyx0M cocto«hhh cnoco6HOCTb k npopacTaHHio ToabKO b TeqeHHe 6 MecnueB. 
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Kyjibiypbi npnroTOBJiflJiHCb na BOAonpOBOAHon BOAe c AodaBJieHneM Hei<OTOpbix nHTaiejibHbix 
coaen (nosTOMy cociaB nniaTejibHoro pacTBopa ocTaeicn He biiojihc H3BecTHbiM); ajih ocBemeHnn 
c.iv>KHJia 200-BaTTHa'H 3JieKTpnqecKan Jiaivina HaKajiHBaHHH. 

npH npH6aBJieHHH k nmareJibHOMy pacTBOpy 0,2% Na Cl HadAiOAajiocb 3aMemoe B03pacTaHHe 
pa3MepOB reieponHCT, mo nodyAHJio aBTOpa nociaBHTb pHA oribnoB ajih BbiHCHeHHH aohctbhh 
pa3JinqHbix coJien h KOHueHTpaunn; OKa3ajiocb, hto xJiopnAbi, dpoMHAbi h hoahah Bbi3biBaioT yBe- 
JinqeHne, a cojih >Kejie3a, KOdajibTa h HHKKejin — yMeHbiueHne pa3Mepa reTepouncT. OcioAa aBTop 
AejiaeT cjieAyiomHH bmboa: „Aus dem eigenartigen Verhaltender Heterocysten den verschiedenen 
Salzen gegenuber geht klar hervor, daB sie einen Stoff enthalten miissen der* den vegetativen 
Zellen fehlt* (crp. 11); Tanoe 3 aKJiioqeHne He HBJineTCH, OAHaKo, HeodxoAHMbiM, t. k. Mbicjinwbi 
Apyrne bo3mo>khocth, Hanp., ocodbie (j)H3HKOXHMHqecKne ycjiOBHH b reTepouncre, Bbipa^aiomnecn 
xoth 6bi b hhoh npoHHuaeMOCTH noBepxHOCTHoro cjioh npoTon^a3Mbi hjih t. n. C Apyron cto- 
poHbi, aBTop OTMeqaeT, hto cojih Tex >Ke rajionAOB ( 3 a ncKJnoqeHneM hoahaob), KOTopbie Bbi3biBaioT 
cneuH(j)HqecKH (b OTJinqne ot cyjibijiaTOB h HHTpaTOB) yBejinqeHne p33Mep0B reTepouncT, corjiacHO 
HCCJieAOBaHnqM Bn^epMaHa (Biedermann 1921) OKa3biBaiox dJiaronpnHTHoe BAHHHne Ha oahh 
H3 9 H?.HMaTHqecKHx npoueccoB. OTCiofla aBTop AejiaeT bbiboa, mo reTepouncTbi hmciot (jjyHKunn 

HaKOnJieHHH 3H3HM. 

O^HaKo, H3 npHBe^eHHbix aBiopOM AaHHbix mo>kho Jinuib c HeKOTOpOH AOJien BepOHTHOCTH 
3aKmoqHTb, hto OTKpbuoe aBTopoM H3MeHeHHe pa3MepoB reTepouncT b 3aBHCHMOCTH ot pa3jinq- 
Hbix coJien eCTb npouecc, CBH3aHHbin c 3H3HMaTnqecKon perKiwen, xoth AajieKO He HCKJHoqena 
B 03 MO>KHOCTb, qTO coin rajionAOB h MeTa.uibi VIII rpynnbi OKa3biBaioT CTHMyjiHpyiomee Aen- 
CTBne He TOJibKO Ha padoTy (fepMemoB, ho h Ha KaKne-jindo Apyrne (j3H3HKO-XHMHqecKne npo- 
ueccbi, Kax h CMecb Bn^epMaHa (pacTBOp $oc(j)aTOB h noBapeHHon cojih), TaK>Ke Bbi3biBaiomaH 
yBejiwqeHHe pa3MepoB reTepouncT Ha pnAy c ycKopeHHeM 3H3HMaTnqecKon peaKunn; bo bchkom 
cjiyqae h bhboa 0 cbh3h pa3dyxaHnn reTepouncT c 3H3HMaTnqecKon peaKunen Bee >xe HyjKAa- 
eTcq b noATBepJKAeHHH h, ecjiH dbi stot BbiBOii OKa3ajiCH npaBHJibHbiM, otck)A3, b cboio oqepe^b 
cjieAOBajio dbi Jinuib 3aKJiioqeHHe, qTO reTepouncTbi C0Aep>KaT 3H3 hmm, AencTBne KOTOpbix Kax-TO 
CBH3aHO c onncaHHbiM aBTopoM npoueccoM pa3dyxaHHH reTepouncT. Bo3mo>kho, hto h Apyrne 
KJieiKH tphxomob coAep>KaT Te >Ke rnnoTeTHqecKHe (jiepMeHTbi, dbiTb MO>KeT, He Bbi3biBaiomHe 
pa3byxaHH« Jinuib BCJieACTBne hhoto cocTaBa h CTpoeHHH kjictkh; ecjiH >Ke rnnoTeTnqecKHH (jiep- 
MenT 0Ka3ajicq dbi cneuH(j)HqHbiM ajih reTepouncT, to omaeTCH noA BonpocoM, HaxoAHT jih oh 
(t. e. (fepMeHT) npHMeHeHHe b Apyrnx KJieTKax, h dbiTb MO>KeT ero npncyTCTBHe Bee >Ke CBH3aHQ 
c upHcyTCTBHeM b reTepouHCTe 3anaciibix semecTB. Bo bchkom cjiyqae, ecjiH aBTop npeAnojia- 
raeT (Kan sto, noBHAHMOMy, HBCTByeT H3 ee padoTbi), qTO pa3dyxaHne reTepouncT HenocpeACTBeH- 
ho Bbi3biBaeTCH HaKonjieHHeM (JiepMeHTa, to sto npe,nnojio>KeHHe, no mhchhio peijiepeHTa, MaJio 
BepoHTHo, t. k. eABa jih opraHH3My Hy>KHbi CTOJib dojibuine KOJinqecTEa BemecTBa, AencTByiomero 
noAodHo KaTajiH3aT0py. IIo mhchhio aBTOpa, t. h. „Verschlusskorper w reTepouncT odbiqHO He npn- 
JieraioT k nopaw, hto HJiJiiocTpHpyeTCH TaK>Ke pncyHKaMH n ctoht b cbh3h c 3H3HMaTnqecKon 
rnnoTe30H aBTOpa; OAHaKO, pecfiepeHT He pa3 Hadjiio^aji odpaTHoe HBJieHHe n noJiaraeT, mo 
MHorne aJibro.iorn nomBep^HT, hto, Kan npaBHJio, npodoqKH reTepouncT npHJieraioT k nopaM 

liocjienHHX. 

B rJiaBe 0 CBH3H reTepouncT c ra30BbiMH BaKyojiHMH aBTop yKa3biBaeT, hto KaK TOJibKO 
Anabaena variabilis odpa3yioT ra30Bbie BaKyoJin, pa3Mepbi ee reTepouncT OKa3biBaioTCH yMeHb- 
IUeHHblMH, npHTOM B HHTHX, HaXOA^IUHXCH B TOM >Ke paCTBOpe, HO He 0dpa30BaBUI HX ra30Bb!X 
BaKyoJien, reTepouncTbi He yMeHbiuaiOTCH. Ec.3n sto Bcer^a Tan, to, nencTBHTejibHO, BecbMa Bepo- 
htho ,qTO b reTepouncTax odpa3yeTCH BeiuecTBO, pacxojjyeMoe b npouecce odpa30BaHnn raaosbix 
BaKyoJien; ho noqeMy HenpeMeHHO sto BeiuecTBO—9H3HM? 3aKOHHee dbuio dbi npennojiOHCHTb, qro 
Mbi HMeeM 3necb Aejio c BeiuecTBOM, Jinuib B03HHKaiomnM npn yqacTnn (JiepMeHTOB, xoth h sto 
npeAnoJio>KeHne ocTaBajiocb dbi BecbMa BepoHTHbiM, ho He BnoJiHe AOKa3aHHbiM. 

JlaJiee otmcthm OTKpbiToe Jl. KaiiHabeycoM BjiHHHne OTcyTCTBnn CBeTa n He^ocTaTKa 
KHcaopo^a Ha pa3Mepbi reTepouncT: corjiaco onbiTaM JI. KaHHadeyca, 3aTeMHeHne yM3HbuiaeT, 
a HeaocTaTOK KHCJiopOAa yBeJinqnBaeT pa3Mepbi reTepouncT. 

Kan H33ecTHO, T. K ji e d a h (H. Klebahn) cbohmh 3aMeqaTejibHbiMH padoTaMn AOKa3aJi ra3o- 
Byio npnpo^y „nceBAOBaKyoJien” cnHe3ejieHbix opraHH3MOB. Abtop, hcxoah h3 npeAnoJiojKeHnn 
P. KojibKBHua (R. Kolkvitz) 0 B03HHKH0BeHnn ra30Bbix BaKyoJien nyTeM dpo>KeHHH, 3aAajica 
uejibio noATBepAHTb rnnOTe3y KoJibKBiiua n BMecTe c TeM AOdnTbcn ncKyccTBeHHoro noayqeHHH 
ra30Bbix BaKyoJien nyTeM KyjibTypbi Cyanophyceae b aHaspodHbix ycJioBnnx. KoMdnHnpyn nponycxa— 
Hne CTpyn Bo;,opOAa c AencTBneM pa3JinqHbix cojieBbix pacTBOpOB, JI. KaHHadeyc VAa^ocb, 
AencTBHTeJibHo, 3KcriepnMeHTaAbHO noJiyqHTb ra30Bbie BaKyoJin y 50% nccJieAOBaHHbix eio bhaob, 
a HMeHHO y: Anabaena variabilis , A. azollae, Tolypothrix tenuis , Trivularis, Calothriyi epi- 
phytica, Phormidium ambiguum, Ph. ambiguum var. major , Oscillatoria Okeni , 0. tenuis . 

McxoAHbiM MaTepnajioM ajih HHTpaMOJieKyjinpHoro AbixaHnn, b pe3yabTaTe KOTOporo bo3hh- 
KaioT ra30Bbie BaKyoJin, aBTOp cqnTaeT 3KTOnaacTbi, b nojib3y qero npnBOAHTCH AOBOJibHO ydeAn- 
TeabHbie AaHHbie 

Mbi He dyAeM 3Aecb ocTaHaBAHBaTbcn Ha pnAe Apyrnx AaHHbix n BbiBOAOB qpe3BbiqanHO 
ueHHon padoTbi JI. KaHHadeyca. 

P. Komucep 


1 ripnXOAHTCH OTMeTHTb, HTO B IlpHBeAeHHOH Ha CT. 25-26 (1. C.) CHHOHHMHKe 3KTOnA3CTOB 
aBTopoM AonyiueHbi norpeuiHocTn: TaK, Rote Kdrner Bio hah He SKTonjiacTbi. 
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Chambers, R. and Hofler, K- Micrurgical Studies on the Tonoplast of 
Allium Cepa. Protoplasma. XII, 3. 1931 Pp. 338—355. With Plates 5—7. 

ABTOpbl nOCpe^CTBOM MHKpyprHH H30JIHp0BajIH TOHOIlJiaCT n ia3MOJIH3HpOBTHHblX KJieTOK 
.lyKOBHHHbix Hemyft Allium Cepa h npoii3BejiH c sthm opraHOH^OM pa,n onhiTOB, rjiaBHbiM o6- 
pa30M # BbiHCneHHH arrperaTHoro coctohhhh ero o6o:iohkh (TOHoruiacTOM aBTOpbi Ha3biBaioT, 
b OT/iimne ot p h 3 a, oeTO'iHyio BaKyo.ib c o^eBaiomeft ee oSojio^koh), npoH3BeA« nonyino 

^eHHbie Hadjilo^eHHH mi UHTon.ia3v;oH. ToHoiiJiacT, H30Jinp0BaHHbiH b bhchhch Kanae 0,8 M 
^C1 iijih 1,2 M rjnoK03bi, HeMe^JieHHo npHHHMaeT c(j)epHqecKyio (j)opMy. OOoaoHKa TOHonjiacia crio- 
co6Ha CHabHO pacTHTHBaTbca; nyieM HH'beKUHH boam hjih pacTBopa raioK03bi TOHonaacr MO>KeT 
6bITb pa 3 flyT. CBH3HOCTb oOoaoqKH TOHonjiacia HaCTO^bKO Be/IHKa, MTO HHCTOH CTeKJIHHHOH MHKpO- 
hi'jioh He y^aeTCH pa3,nejiHTb TOHon.iacT na aBe qacTH, Tan nan o6oaom<a HeMeflJieHHj CMbiKaeicn 
BCJiea, 3a npoxojKaeHHeM wrjibi h ocTaeicn t. 0 . HenoBpewaeHHoft. flocjie MHoroKpaTHoro npoxa- 
jibiBaHHH o6ojiohkh Hr.aoH, ot Hee (x.e. oOojiohkh) yaaeica oTTHHyrb tohkhh thw, Ojiaroaapa npn- 
jiHnaHHio k KOHuy nrjibi; nepe^BHrafl nocjie^HioK), mo>kho 3acT3BHTb tb>k CKo;ib3HTb Baoab 060 - 
aOHKH KanejibKH >KHaKoro napa(j)HHa h ojiubkoboto Macaa o6napy>KHBaK)T 3HaHmejibHoe cuenJieHHe 
c o6oao^KOH TOHonjiacia, Taiotfe, na k h KaneabKH xaopocJjopMa; nocaeAHne Obicrpo pa3pyuiaioT 
o6ojiOHKy. B pe3yjibTaie Bcex cboiix onbiTOB aBTopbi npHxoaaT k BbiBoay, mo o6ojiOHKa toho- 
ruiacTa KJieTOK ayna ecib TOHKaa, >KHAKaa naeHKa, cocToawaH H3 BemecrBa, ne CMeimiBaiomerocfl 
C BOflOH. flpeBOCXOAHbie MHKpO(j)OTOrpa(j)HH HJIJlK)CTpHpy 10T TeKCT. 


P, Komiicep 


PejjaKTop B. JJ . KoMapoe. TexH. pea. M. HypMcou . 
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